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ABSTRACT

This is a secondary analysis of ‘available and/or published data on the performance of
college graduates (and soon-to-be graduates) on 23 standardized tests used in the
process of admission to graduate and professional schools. For most of these tests,
the analysis covers the years, 1964-1982. The 23 examinations include tests of general
learned abilities (the Graduate Record Exsuination/Verbal and Quantitative, the Law
School Admissions Test, the Graduatc Management Admissions Test, and sub-tests in
Reading and Quantitative Analysis of the Medical College Admissions Test) and tests of
advanced achievement in 15 specific subject areas.

[
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The approach taken is purposefully heuristic--an attempt to illustrate both the virtues
and limitations of common-sense empiricism. Its major conclusions are:

1) The quality of available data on test scores and the background characteristics of

test-takers on these examinations is highly variable. The data have been
inconsistently gathered and reported over the years.

2) Some 550,000 U.S. citizens currently take these examinations every year. While the
group is self-selected, it represents a significant sample of the potential pool; and
we are justified in looking at its performance as reflective of the changing quality of
student learning in U.S. colleges and universities. At the same time, we would not be
justified in using these test scores as the primary indicator of the quality of
American higher education.

3) Changes in test scores over a period such as this should be measured in terms of
Standard Deviation Units, not points or percentages.

4) Of 23 examinations, performance declined on 15 (principaily GRE Subject Area tests),
remained stable on 4 and advanced on 4. The greatest declines occurred in subjects
requiring high verbal skills.

5) There were three distinct historical periods of change: one of sharp decline
(1964-1970), one of basing or reversal of trend (1970-1976) and one of more modest
decline (1976-1982), These periods can be explained, in part, by internal content
adjustments of the tests and to changes in methods of test administration and scoring.

6) Most of the relationships between numbers of test-takers and trends in scores on
individual examinations over the period in questicr are counter-intuitive. We cannot
explain the observed changes in performance with reference to gross numbers.

7) None of the basic demographic variables-~age, race, or gender of the test-takers
--in and of itself, can explain the observed changes in performance over the period.

8) Neither citizenship nor fluency in English, in themselves, can explain the observed
changes in performance. Only in combination with undergraduate major do these
variables begin to offer plausible hypotheses of influence on test score trends.

9) The performance and varticipation of U.S. students from different undergraduate
majors appear to offer the most convincing explanation of observed changes. Students
with undergraduate majors in professional and occupational fields (the most rapidly
growing group among both degree grantees and test-takexs) underperform all others.

The paper concludes with a plea to the testing services to gather and report consistent
data to help educators monitor the quality of undergraduate education, and provides
some suggestions toward that end. . The paper also urges that no one be excessively
defensive about test results. The more excuses we rake, the less likely our colleges
and universities will focus their attention on the bottom line of undergraduate
education--what students learn.

b
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Standardized Test Scores of College Graduates
1964-1982 -
Some Notes and:Interpretations N

Clifford Adelman, Senior Associate; Program on Educational Policy
and Organization, the National Institute of Education

1. Background and Purposes of this fager

A number of the Tecent national Teports on the status of American
edycation have commented on the widely-watched indices of declining test

' scores of secondary scaocol graduates., But only the National Commission
" on Excellence in Education (A Nation at Risk) and the Study Group on the

Conditions of Excellence in American Higher Education (Involvement in
Learning) mentioned the declining trends in the scores of college
graduates on scandardized tests. As a staff member to toth groups, the
author was responsible for gathering the background data on test scores,,

.and has commented elsewhere (1) on the implications of ‘the trends in

scores for postsecondary standards and institutional assessment policy.
But in the course of writing those commentaries, I developed a sense of
little ease: it wss obvious that the publicly accessible data on which 1
drew my conclusions were not very good, and the conclusions themselves
were thus more polemical than they should have been. I resolved my
frustrations with the data by saying, in effect, "well, if that's the
way they report it, then this is the only conclusion one can reach,"

This paper is intended, in part, both to revise and expand upon those
earlier analyses. It is based on a great deal more data on both test
scores and the background characteristics of test-takers, as'well as
discussions of potential intcrpretations of this data with experts in
the testing community. The ultimate intention of this paper is to plea
for better data on both reported standardized test scores and the
characteristics of test-takers, and for data that can be understood by a
broad audience, as well as by small groups of technicians and clients
with narrow in{>rests. More importantly, it is to urge the higher
education community to use assessment data on college graduates to
improve our understanding of the influence of college curricula on
student learning.

Given that residue of polemical purpose, it is also important, at the
outset, to state what this paper is not:.

o It is not a commentary on the generic uses of tests and test
scores or particular uses of the tests under discussion;

o It is not an analysis of the quality, reliability, validity or any
other technical property of the tests under discuseion;

o It is not an inquiry into the question of whether these parti-
cular tests and the methods of assessment they assume are the
best means of measuring college student learning.

The reader may find that scme of these issues are implici’ in the
discussion; but if this initial warning sign is flashed, 1 am confident
that this paper will not be misused.
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...—...admissions process. --At the least, they are-a recognized-common-
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Even in the best of times, college educators do rot like to employ
scores on standardized examinations to reflect the quality of higher
education. Since the objectives of baccalaureate education include far
more than learning whatever it is that is measured by uultipléheﬁoice
examinations, and since life itself places a higler premium on careful
insight than on the speed of response that governs Amarican testing,
their objection is understandable. The objection is understandable,
too, in light of the fact that those who take examinations such as the
Graduate Record Examinations (General and Subject Avea), the Law School
Admissions Test, the Graduate Management Admissions Test, and the .i-
Medical College Admissions' Test tend to have higher educational
aspirations than their peers and are probably the more able students.
The tests results, some might say, do not reflect the achievement of the
average or bolow average college student, hence should not be used to
judge the quality of American higher education.

While granting the general validity of these objections, I would point
out, first, that there is a distinction between measuring the quality of
student learning and assessing the quality of higher education--the
former being but one of a number of tasks that one would employ in the
latter. One should note, too, that the graduate and professional
prograns of oiur universities use these tests in much the same way as do
the undergraduate admissions offices--sometimes with an even more
actvarial bias.* As Lauren and Daniel Reenick have pointed out, .
"graduate schools, like employers, do not treat college diplomas as
equivalent, although it 1s still considered somewhat impolite "tc -talk

very openly about the differences in standards among colleges' (2)--for

wvhich reason, in part, the tests are used in the graduate school

currency, something that we cannot say about either credits or grades.
Somehow, though, we allow colleges and universities to criticize
secondary education on the basis of admissions teet score trends, and
decline to comment on trends in graduate school admissions test scores.

This paper sttempts to organize and provide interpretive frameworks for
publicly accessible measures of college student achievement---on 18
years (1964-1982) of scores on such examinations as the Graduate
Records, the Graduate Management Admissions Test, the Law School
Admissions Test, and the Medical College Admissions Test (though I place
less emphasis on the MCATs because the entire test battery was changed:
in 1977). All of these examinations are taken predcminantly by college
graduates and soon-to-be graduates.

The inform#tion that forms the core of the analysis is presented in six

" tables appended to this text:

* For a comprehensive review and discussion of the uses of all these
examinations in the graduate and professional school admissions process,
see Rodney Skager,-"On the Use and Importance of Tests of Ability in
Admission to Postsecondary Education," in Alexandra Wigdor and Wendell
R. Garner (eds.), Ability Teating: Uses, Consequences and Controversies,
Washington, D.C.: National Academy Press, 1982, Part II, pp. 286-314.

8

ek am ot s g BERAA



&

page 3

Table A presents the basic data on mean scores, Standard Deviationms,
. and number of test-takers for the Verbal and Quantitative sections of
the Graduate Record exams, for 15 Graduate Record Subject Ares Tests,
€for the Law School Admissione Test, for the Graduate Mahagement
Admissions Test, and for four of the suh-tests of the Medical

College Admissions Test. .

Table B presénts selected available data on the background
characteristics of the GRE/General, LSAT, MCAT and GMAT test-takers
in recent years, and focuses on key variables such as age, citizen-
ship, native language, sex, race, and post-college experience.

Table C indicates the preferred method of determining trends in
"scaled scores on all the tests at issue, and provides information
concerning the scales themselves, and other data that bear upon our
interpretation. ' ‘ o

Table D follows up-on Table C by honing in on the changes in test
scores as determined by the preferred method.

Table E identifies turning points in the trends of test sco;és‘onu
the Graduate Record examinations (Verbal, Quantitative, anQ'IS
Subject Area Tests) during the 1970s. ' T

_ Table F illustrates the comparative performance of students, by
college major, on the Verbal and Quantitative Sections of the
Graduate Record Examination, the Law School Admissions Test and
the Graduate Management Admissions Test, during the period 1977-1982.

Other tables illustrate very specific lsshes raised in this puper, for

example, distinctions between the performance of U.S. citizene and
foreign etudents on the GRE/General and GMATs, or changes in numbers of
test-takers on the GRE Subject Area examinations following changes in
the method of test administration. & o

a

2. General Approach

v

My approach to analyzing this data is partially naive. That is, I.do
not want to take the role of the psychometrician (test expert)--which I
anm not--rather, that of the informed citizen, the individual who tries
to bring a common sense empiricism to bear on what otherwise appears as
a chaotic collection of data. I want to look at scme numbers and try to
reason through them in a way that would reflect knowledge of at least a
modicum of the basic literature on testing. In following this heuristic
journey through reported data, the reader should remember that the
testing services have five constituencies:

1) College admissions officers and graduate school admissions
committees (the principal constituency which, as noted below,
determines the ways in which scores are reported);

2) Students who take the various examinations (and their families);

3) Policy-makers in schools and school districts, colleges, legisla-
tures and executive offices, etc. who use test.scores in symbolic

J
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veys to guide analyses of existing conditipns in education and
proposed changes in educationai policy; .
L2 4
'4) The general public (and the media), which also uses test scores
in very raw and symbolic ways so as to create the environment for
change or stability, an environment that influences the ways in
' . which principals and school boards, college deans and presidents,
. state legislators and others will subsequently act;

5) Test developers and administrators. researchers and other
- scholars.

s
“

In these comments, I am basicallycadopting the perspective of #3, and,
in light of recent national assesesments of the state of education, am
naturally interested in historicsl trends,.

3. Limitations for Policy Mnkers and Trend Watchers

Put the way in which the testing services.report scores and data on
test~takers is not intended for any of the ‘above constituencies excegt
the first.

That is. the primary clients of the testing services are admissions
officers or committees or Graduate Deans who want to compare applicants

. to their institutions or programs in any one year. These clients are

not interested in Ristorical trends (nor are the students who take thej
tests in any given year). Their interests are wholly understandable;

‘v-—and the data are generated for them, In fact, they own the testing

programs and control teating policies.

®
How does the client affect the way in which the data are reported? Ome
example from the college admissions level may suffice: a reader of an
annual series of mean scores of College Board achievement tests will
.notice an occasional blip--up or down 20 polnts, let us say--in what —
otherwise seems to be a fairly stable series of numbers. The explana-

tion provided by ETS is that a particular achievement test was re-scaled

to the SAT in that particular year. Rescaling is a perfectly legitimate
statistical procedure that removes the differences in verbal and :
mathematical ability among populations taking particular achievement
tests. It "re-sets" the mean score on an achievement test to the mean -
SAT scores of those who took that achievement test.

The college admissions officer is not interested in what that rescaling
does to the historical trend of scores: he or she simply wishes an
accurate way of comparing applicants who present different CEEB
achievement tect scores. While there may be other reasons for rescaling,
the fact is that it occurs with some regularity on achievement tests, at
least on the college entrance level., As indicated by internal ETS
studies, the cumulative effects of rescalings are rather significant,
though both the magnitude and direction of the effects differ by test.

(3)

10
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The point of the example. though, is that because the data are not
designed for us, they are hard for us to interpret._,Ihus. too, College
Board achievement test means are not comparable over ‘any extended period
of time, so we cannot use them to y reach conclusions about .trends ,in the
achievement of high school ‘graduates in specific subject fields.

On the other hand, with the exceptions of the MCATs, none of the tests
taken by applicants to graduate and professional schools was re-scaled
after its introduction (or in some cases, revision) until 1982-3.°
rescaling of the GRE Sabject "Area Teste was proposed and considered by
the GRE Board in 1969, but was rejected on the grounds that across-field
comparisons were not as necessary or helpful as historical patterns
within fields. So,1it is wholly appropriate to look at historical trends
in these scores, aided by the data that have been collected since 1975-6
‘on the background characteristics of the test-takers. In a sentence,
this atability is one of the principal statistical justifications for
undertaking this stgdy.

4. Sources of Data

This 1s a secondary analysis of existing data, and the data used were
drawn from a variety of sources. It is best to describe the sources
first, and then to comment on the adequacy and qgglity of the data
provided in the course ,0f our analysis.

Graduate Record Examinations: General and Subject Area:

The basic data on mean scor2s, standard deviations and candidate
volume were drawn from an unpublished chart provided by the
Educational Testing Service, covering the years 1963 to 1983. More
detailed data on the background characteristics of test takers and
crosswtabulations of scores according to different background vari-
ables were drawn from the published series, A Summary of Data

-.. -Collected from Graduate Record Examinations Test Takers During 19--.

(hereafter referred to as GRE Summary). This series has been
published every year since . 1975-1976: The data contained in this
annual publication apply only to the GRE:"General" Examinations
(Verbal, Quantitative, and Analytic). If there is comparable public
data for the Subject Area tests, I am unaware of it (though it is
obvious from the Guide to the Use of the Graduate Record Examinations

that at least some of this data exists). The reader should note that

I do not include the GRE/Analytic test scores in this analysis
because the examination was introduced recently (1977) and (more
importantly) has undergone one major reconstitution since (in 1981).
The amount of comparable performance data on the GRE/Analytic is
hence too limited for our purposes.

Graduate Management Admissions Test

The basic data on mean scores and candidate volume for the years
1965-1982 were drawn from an unpublished chart provided by the
Educational Testing Service. Standard Deviations for the years

e e T . g BT e tn rEa R e pubm <a e G e g ¢ B eemrmah L rr vmprs S M e g Tr B 5 e R g e 4 e W s W 4 e e e G v A B e it St § h Nl me D w2 e T kie e TEA 0 e s B - WA b meae mrm ek - M o ™ e e e Rk
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5 1965~1977 were obtained by telephone conversation with EIS staff. .- -
: S%andagd deviations, other test score data, background characteris-
tics of test-takers and cross-tabulations of scores by different ' "
background variables were drawn from an unpublished set of tables '
prepared each year since 1977-1978 under the copyright of the Gradu-
ate Management Admissions Council, and used here with its permission. -
The data for 1980-1981 were obtained from a published version of

-+ these tables, A Demographic Profile of Candidates Taking the Graduate =~ .- -
Management Admission Test During 1980-1981 (Princeton, N.J.: Graduate =

Management Admissions Council, 1982). .
Medical College Admission Test : .

All the data on mean scoras, sub-test scores, standard deviationg,
candidate volume, background characteristics of test~takers and _
cross-tabulations of scores by different background characteristics B
vere dravn from an annual series of reports prepared by the Division - '
of Educational Measurement and Research of the Association of Ameri-
. can Medical Colleges, Medical College Admission Test: Percentile Rank ..
’ Ranges for MCAT Areas of Assessment [and] Summary of Score Distribu-

' tions. This particular information on the background characteristics

2 of MCAT test-takers is less detailad than that on the other examina- -

. tions. I focus pri.cipally on the annual reports since 1977, as -that A
was the year in which the current version of the MCATs was ' '
introduced. * : o T

Law School Admissions Test ' - ) ,

The basic data on mean scores, standard deviations and candidate
volume were drawn from an unpublished chart provided by ETS to the

National Commission on Excellence in Education in 1983, and e

subsequently by the Law School Admissions Services (which took over -~
__the administration and records of-the LSATs from ETS in 1979). In

addition, and with the permission of the Law School Admissions T
. Council, LSAS prepared a separate set of data analyses especially for "

this paper, covering characteristics of test takers and
cross-tabulations of scores by different background variables for the
o years 1975-1983. .

k)

On the basis of the LSAS data analysis, it was obvious to me that the

ETS data excluded some test-takers who should have been included in

the aggregate numbers and included other data that should have been

excluded.* Thus, the LSAT data used in this paper are broken into .
two periods, by source: 1964-1974 (ETS) and 1975-1982 (LSAS).

W %* We were able to controi what was in the LSAT data from 1975-1982 by
defining the universe as those who actually took and completed the
examination (without subsequent cancellation of scores) at all regular
administrations (including those who, for religious reasons, use spcial
‘Monday administrations). FPor those individuals,who took the LSAT more
than once in a given testing year, only the mosg'recqnt score (and

accompanying background data) is included in our universe. This .
definition precluded some of the irregularities that appear to be in the
pre-1975 data. . )
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5. Inconsistencies in Reporting Data s .

As the LSAT example indicates, there is a considerable lack of
consistency in reporting both test scores and data concerning the
test-taking population. A quantitative historian would spend years
untangling -the mess in order to obtain conparable data over time.
S§o as uot to be misinterpreted, however. I should strcnu that individual

scores reported to students and graduate or professional schools .are SR
accurate. Those with a personal interest (students or admissions . - ° A

-—committees) should not be excessively concerned if the aggregate data

are inconeistently reported to those with academic or policy interests. ./:
But ve should be concerned, nonethelees, because policy decisions are ’
often made on the basis of our perceptions of the aggregate data:

For an example of inconsistency, the reader will note that on Table B

(data concerning the background characteristics of GRE, GMAT, MCAT, and

LSAT test-takers) the figures for some variables are reported for all . . . -
test-takers, while for others, the figures are those for first-time o
test-takers only, and for others, still, for first-time test takers who

are U.S. citizens. One can reasonably assume that there will be a

difference in the aggregate characteristics (and test scores) of all

test-takers versus first-time test-takers, let alone other universes

used in the reporting. The more complex charts used in the GRE Summary

bear that assumption out.

For example, again, in the annual GRE Summary there wvas no ai_ple figgre
indicating the percentege of women tegt-takers until 1978-1979!!!

- from the subject universe for another, or where uy tables disagree-as to —

as for the percentage of women aspiring to doctoral or post-doctorcl n
study, the universes for reporting changed considerably from 1975-1979
to 1980-present. ) :

While it is difficult to require the administrators of diffarent
examinations .to ‘ask background questions—in-the wame way, one is S

-dismayed that in the simple matter of-  identifying a student's

vndergraduate major field, no two of the major examinations are
comparable. As the reader will note later in thie discussion, that
inconsistency hampers our insight concerning the novenent of students
from one field to another. .~ -

Yet another complication (beyond the control of the testing services) is

that not all the test-takers will answer all ths questions on background e
information questionnaires that accompany each test. On some questions
-~depending on where they are and how they are phrased--the number of -
non-respondents is significant. As ETS researcher Jerilee Grandy notes, :
“examinees who complete the background questionnaire . . . tend to have
somewhat higher test scores," a fact that is particularly noticeable

vhen one analyzes test scores by undergraduate major. (4) As long as ve -
understand this phenomenon, readers should not be frustrated or puzzled
wvhen they find-that the subject-universe for one variable is different

the total number of test-takers in a given yeéar or the mean scores and

Standard-Deviations for a given test. \ <:\"//,\
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6. Size of the Test-Taking Population

Despite the inconsistencies, there is another very siuple statistical
justification for engaging in this inquiry: a lot of people take these /
tests. In the most recent year for which I am including data on all of

the tests (1981-1982), the total rumber of test-takers (minus those whom

we know for sure are not graduates of U.S. colleges) was as follows:

' _ % Receiving
Minus Non-U.S. Degree in

_ Total Citizens* - 1981 or 1982
Grad. Record General Exams: 256,381 17,291 542
Grad. Management Admiss. Test: 203,304~ 38,807 422
Law School Admissions Test: 99,928 7?7772 582 '
Medical College Admiss. Test: 47,597 22222 - N.A. R — —

TOTAL: = 607,210 .~ 56,098 = 551,112

(In addition, 80,149 scores were recorded on 19 GRE Subject Area
tests. For purposes of this calculatiog.bl assume that all those who
took the subject area tests also took the GRE General Exams and
- ghould not be counted twice). : :

Is that number (about 550,000) substantial? The questior is less ,
simple-minded than it appears. While there may be some overlap (though
it is impossible to determine how ‘many people take more than one of
these tests), this number should be set against a "potential pool of
examinees" determined as follows: (5) -

(a) Since half of the test-takers in 1981-82 received
their bachelor's degrees in either 1981 or 1982, we start :
with a base of bachelor's degrees awarded in those years: 1,880,000 ___ —

(b) Since-ve are trying to determine-a-participation rate . .
for U.S. citizens, we should remove from (a) all non-resident
aliens who received Lachelor's degrees in 1981 and 1982. (45,000)

et e ee e b e e i

(¢) Since, as table B shows, some 232 of the GRE examinees .
and 14% of the LSAT examinees were already emrolled in oot
graduate or professional school, we should add a percentage

of graduate and first-professional enrollments minus enroll-

ments of non-resident aliens at those levels (1,386,000 -

91,000). I have taken 20% as the product of aggregation based

on the two examinations. Hence, 20Z of 1,295,000: - .._259,000 ———

Thus, one very rough measure of the potential pool of these test-takers
18 2,094,000, When 551,000 take the tests, that means 26% of the pool
(v. 65% of the pool of secondary school students who take either the

*The GRE data distinguish between non-resident and resident aliens. 1
use the non-resident figure. The GMAT, on the other hand, does not
distinguish between resident and non-resident aliens. And neither the

LSAT nor the MCAT report separate data for non-U.S. citizens.

\ 14
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Most of the adjustments that one might make to this very rough estimate
would have the effect of lowering the number in the pool, hence raising
the percentage of examinees. For example, William Turnbull writes that
ny estimate for graduate enrollments probably overstates the pool "aince
most of the enrolled graduate students who take the GRE are likely to be
in their first year." (6) While I do not have the data to prove the
case, Turnbull's hunch is probably right, and might bring the proportion
of examinees up to 28X of the potential pool.

A small number of graduate departments do not require or recommend the
GRE/General examinations, but do require the Subject Area Tests. ‘Thus,
vere we to-modify our original assumption and estimate that 10-15% of
the Subject Area examinees did not take the GRE Generals, we would raise
the number of test—-takers, and add perhaps a half percentage point to
the proportion of examinees relative to the potential pool.

Yet another adjustment would be based on the notion of a "likely pool."
In other words, instead of all baccalaureate degree recipients, we might
eliminate those who received degrees in fields for which the’
baccalaureate has historically been the terminal degree. But that would
involve some arbitrary decisions and would load the dice. I would
rather be conservative and, on the basis of historical data (at least as
far back as 1971)*, posit a range of 25-30% of the pool.

Let us not complexify this matter: 550,000 is a big number and what the
statisticians call a "robust sample." It is a self-selected sample, and
also one that is partly driven by the entrance requirements of
professional schools and research universities and by the application
requirements of fellowship sponsors. Virtually all accredited medical,
law, and business schools require their respective examinations, and, as
Table J incicates, with very few exceptions, 65X or more of the
Ph.D.-granting graduate departments in the major disciplinary fields
either require or recommend the GRE Subject Area tests (furthermore,
these percentages have not changed significantly since 1971). So in

e e _addition to a robust number, there is a surface stability to-this ... — - ———

population--at least in terms of presumed gbility. Whatever quibbles we
might have, this is the only substantial annual sample we possess from
vhich to make some inferences concerning the quality of undergraduate
learning in the United States in recent years.

7. Are Test Scores Predictive or Reflective?

~ Some may argue that tlié tests in question here are all predictive rather
PR than reflective. That is, they may say that most questions on an
examination are designed to determine how well a student will perform at
the next higher level of education, not how well a student has learned
the material taught at his/her current nt level of education. -

* In 1971-72, for example, there were 546,145 test-tskers, of which
(though one must estimate from trends here) 518,500.were U.S. citizens.
Using the same formula to determine the potential pool, we come up with
1,961,000, The ratio of test-takers to the potential pool was thus
26.4%--almost exactly the same as it was a decade later. '

15
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From one point of view, this distinction is very subtle; from another,
it is bogus. What I mean may be best illustrated by Jonathan Warren's
comment that the GRE Subject Area tests are "too generalized" to be
reflective. "Generalized," as Warren admits, is not a good term.
Instead, one might say that in any discipline, there is & common denom-.
inator or “core" of subject matter that a graduate admissions comnittee
expects a student to have mastered, and it is that common core that is
reflected on the GRE Subject Area test. But some college departments
pride themselves in specialties that lie outseide that common core. .
Their students will thus not perform as well on the examination as
others. Warren thus suggests that our existing tests are unsuitable for
program evaluation or assessment, and are not really reilective--even R
though (as I would add) the "core" is evidently sufficient for
predictive purposes. (7)

. But 'are the examinations unsuitable? The Committee of Examiners for

each GRE Subject Area Test recommends test specifications that weight
different sub~fields within the overall set of questions. It then draws
questions "from the courses of study most commonly offered." (8) For
Political Science, for example, the specifications for the 170 questions
used on current (1982-1984) versions of the GRE test are asc follows:

"I, U.S. Government 30-352
Questions will cover the major subfields of United States '
government, including institutions, processes of national
and subnational politics and public administration.

11.Comparative Political Systems ' 20~-25%
Some questions will be area or country specific; others
will be concerned with comparative institutions and ad-
ministrative processes. Questions will deal with
developed and developing states.

&

e e e Tt At o9 a8 T R« S0 s ez ———_

;ﬂw,wwﬂﬂm**~w-—~-—~“M""’III:“Intérﬁlfibﬁif'Réiifibn§~”‘ ' 15-202

e e tr =

Questions will cover international politics, theory,
organizations, law and political economy as well as
United States foreign policy. '

Iv. Politicai Theory and History of Political Thought 20-252
Questions will deal with normative and enpirical, con-_

,m_w“u_“_ﬁ_._copeualrand—antiyttc*mattttﬁI"ii"iill‘ii‘fﬁi"Iaeas of

major political thinkers.

V. Methodology 102
Questions will deal mainly with methods and techniques
involved in empirical research., Many of these questions
will also ianvolve the subfields described above." (9)

The comparative weights of these subfield sections may not match the
political science program at every college, but that is not the inten-
tion. Nor will they likely match the weights of the programs taken by
individual etudents. To be sure, a student who took 12 semester courses
in political science, of which 8 were in comparative political systems
and international relations, will be at a disadvantage on this examina-
tion. The test does mot cater to undergraduate sub-field specialists.

16 e
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What it reflects instead is an ideal balance of the undergraduate
curricula offered. If the Committee of Examiners--all of whom are
political scientists appointed with the advice of the American Political
Science Association--represents the field well, then we have to appeal
to their authority. And if they establish a universe of questions "from
the courses of study most commonly offered” in undergraduate political
_science programs,. then it stands.to-reason that the test is reflective.

A more technical term for what is at issue here is "content representa- ——
tiveness," i.e. the degree to which the examinations "draw upon content

that is basic to and most important for success in graduate school."

(Oltman, 1982) 'When a study of the "content representativeness"” of a

Graduate Record Subject Ares teat is undertaken, faculty are asked to

judge an existing version of the test against: (a) what is actually : C
taught in their own departments, and (b) an "ideal" undergraduate '

curriculum in a discipline. The results of such a study on the

Chemistry, Computer Science and Education tests (see Table G)

demonstrate that the weighting of the tests ("Committee Specifications")

was somewhat different from the judgments of teaching faculty. Whether

that should be the cases whether the faculty should be wiser than the

Committee, the very question indicates a reflective purpose in the

tests. As W. Ann Reynolds, a member of the Committee of Examiners for

the GRE Biology test in the early and mid-1970s reflected, "it was

always very clear in our minds that we were writing questions to

ascertain how well students had mastered various aspects of the

biological sciences." (10)

Perhaps the whole iss-ie is a circumlocution of logic; and I would not
dwell on it if it had not been"raised by others. Of course we expect
graduate students to have mastered appropriate subject matter and habits
of mind necessary fot studying a discipline or profession at an advanced

wo=- - level, Studies of the predictive validity oi these tests tell us how

T weilqéﬁemﬁéhéﬁtéi"Wdfk}“ﬁaf“ﬁow“wEII"the-generaimeest-takingMpopulationm"wm“~_‘

' has learned in college. Such studies look only at those test~-takers who

actually enter and complete at least one year of graduate or profession-
al school; and our understanding of the reflective qualities of the
examinations is limited if we look only at that group. As Wigdor and _
Garner observe; o e

et et e i

e et e et S

"When the accepted group is a select subset of the applicant
group, the correlation with the criterion is lower that it
would be for all applicants. In extreme cases the reasons
for a lower correlation in a selected group are easy to see.
In a basketball league that was limited to people with heights
of 5'10" and 5'11", height would not be expected to be a good
predictor of a player's average number of rebounds per game.
If player heights vary greatly, however, the correlation
between height and average number of rebounds would be
expected to be higher." (11) '

Even so, as Anne Anastasi has observed, all these tests measure the
“ourrent status" of student learning and development, regardless of
"vhether their purpose is terminal assessment: or prediction,” (12) and
“ourrent status" is influenced by a student's past course~-taking
patterns. As Nancy Burton of ETS points out, a score on the GRE Subject

ERIC S
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Area Test in Economics may be "«ffected more by how receatly the student
took mathematics than by the Economics the student studied. Therefore,"
she concludes, "the test might be excellent for selection, but poor as a
measuvre of undergraduate Economics curricula." (13) This is a viable
hypothesis about curricular co-requisites, one which could be -
investigated through an analysis of the collcge transcripts of
test-takers (see p. 38 below); but it still does not change the
conclusion, as the Economics curriculum has become more quantitative in
orientation due to changes in the professional practice of Economics.
The Committee of Examiners itself acknowledges that evolution in its
description of the GRE Economics test (14), and one suspects that the
vast majority of undergraduate Economics programs now require at least
Economic Statistics if not other mathematics and quantitative Economics
-courses. S0 we would expect the examination to measure the "currerc
status" of student learning in those programs.

Reinforced by such common-sensical distinctions, the lay public will
reason that the GRZ Subject Area Tests are the only nationally validated
measures to assess the "current status" of undergraduate learning in the
disciplines (and their co-requisites) and that the LSAT, GRE/General
Examinations (Verbal and Quantitative), GMAT and portions of the MCAT
examinations are the only nationally validated measures of student
competence in analysis, problem-solving, and verbal facility at the
college level. Therefore, when over ‘a half-million U.S. citizens take
these tests annually, we are justified in looking in changes in scaled
test scores as reflective of the quality of college student learning.
Whether these particular tests are the best of all possible measures or
whether the quality of test performance predicts performance in graduate
school, professional school, or .subsequent career is beside the point in
the symbolic environment of public interpretation. (15)

8. How Should We Measure Change in Scaled Test Scores?

.I.‘

- e - Ces e e 7 < Ab e 3 e Y et o

For reasons of easy pﬁbiicmreference. wve would like to be able to make
statements such as "The mean SAT scores have declined by X per cent over
the past 10 years," or_ thgtd_Ihe—nean~tSAI score has risen by X per cent

o -———over-the past 10 years.

The_Point Approach

But the testing services never make such statements. Instead, they say
that the SAT has declined by so many points or the LSAT has risen by so
many points. Let us adopt a pilece of the terminology from testing to
discuss this issue and ask whether these statements--phrased in terms of
"points'--have "face validity." That is, is what they are saying
obvious?

If you observed that the temperature fell 10 degrees last night, the
meaning of your statement is very different depending on the scala you
are using. Fahrenheit? Celcius? Reaumur? For a farmer or a chemist
(in the case of the Reaumur scale), the difference is critical.

All the tests we are talking about involve raw scores which are then
statistically translated onto a scale. If all the tests had the same

18
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number of questions and the same scales,' & statement such as "the mean
'GRE/Verbal score declined 61 points between 1964 and 1982 while the mean
score on: the GRE Area Test in Sociology declined by 113 points" might
provide some reliable clues about comparative academic performance on
these two measures over the same period of. time.

But the scales for each one of these tests are different-—as are the
number of questions (and the fewer the number of questions, the more
volatile the scores). Most of this data is presented for all 24 tests
and sub-tests under examination in Table C. An excerpt may help to
underscore the point: :

(1) - (2 S (. S S—
Maximum Minimum Number of
Reported .Theoret. Points on-

Score and = Scale .
Reported (#1 - 42) .
Score
Test
GRE/Verbal 850% 210 640
‘Chemistry 990 440 550 B
Physics 990 - 370 620
Economics ' 990 . - 400 590 )
Sociology ' 990 210 780 . e
English Lit. 810 250 " 560 .

*Was 900 from 1952-1980. Reduced to 800 in 1981,

It is obvious that each scale is different, and that a 61 point decline

on the GRE/V scale (210 to 850--or a 640 point scale) would-probably not

be as severe as a 61 point decline on thé GRE Chemistry test scale
R o~ {440-990~<6T & 550 point-scale). S - S—

e

Given the differ :nce 1n scales, a statement about changes in mean scores
that is phrased in terms of points does not have face validity.

Arithmetic Approaches

»

The attempt t/ make statements about percentage declines or increases in
mean scores of tests (and I have mude my share of those statements over
the past few year3) Z‘avolves simple, arithmetic approaches. Let us use
the GRE/Verbal scures for 1964 and 1982 (the extremes of the period with ——

which this paper deals) to illustrate these approaches: .
1964-5 1981-2
Mean 530 469 -61 points
Stand. Deviation 124 130

The decline in the mean score between these two historical benchmarks
was 61 points (we will deal with the Standard Deviation in a moment ),
What kind of percentage decline is that?

18




gcores, yield three very different results: (11.5%), (19.1%) ard (9.5%).
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¢

(1) Is the percentage decline 61/530--or 11.5%?77 That might make
. sense if the scale started at zero. But the scale does not
etart at gzero: it starts at 210 (the average minimum score on
seven forms of the GRE used between 1973-1977).

(2) 1f we say that 210 = 0, then is the percentage change
61/(530-=210)=-or minus 19 1%?? Thati would appear to make sense
if the scale was 1000 points in value, i.e. 210 to 1210. But
the scale for the GRE/Verbal is 210 to 850. Instead of 1000
point in value, it is 640 points in value.

(3) If the scale for the GRE/Verbal is 640 points in value, each
point is worth 1/640, or .00156%. So, does the percentage ' B
decline for the GRE/V = 61 x ,00156%-~or 9.5%??? That sounds
' fairly sensible, and perhaps is the most sensible of the
- othervise misleading arvithmetic methods.

These three arithmetic methods, each referring only to'chggges in mean

)

Most of us would stare at those figures asnd conclude that there has to
be something wrong with the method.

There is: we have not described what is really being measured because we
have not identified the basic point of reference accurately.

The Geometric Approaches

If we were dealing with raw scores on these tests, the arithmetic
approaches might make more sense. But we are looking at arbitrary

scaleés, scales with historical baggage®; and-benchmarks-(scores)-along —
those scales that are being "equated" (smoothed out by statistical
adjustments) from year to year as the number of questions on & given

—-m"mmmnw—-~~~h"m*wtestMchanges;waSNthe~diecribution—of~those-questtonamaeroaswftelds~and~"~~~wwﬂ¥9;;

tasks is reweighted, and as the level of difficulty of those questions
and the mix of difficulty levels shifts. The scale is sacred to the
testing community; but these scales are not universal measures like
Fahrenheit degrees. When one changes the scale itself (as the LSAT did
in 1982 and as the MCAT did in 1977 to accompany the change in the
entire character and construction of that examination), we lose one
history and must begin enother one. '

The measurement of change on a scale demands attention to some very
basic statistical comstructs, the most basic of which is the Standard
Deviation. The Standard Deviation is a measure of variance--or
geometric dispersion--of scores that accounts for the abilities of
students who take an examination. We ignore it in this regard at our
peril--and we ignore it to the detriment of students. Ideally, the
Standard Deviation should tell us the range of scores around the mean
within which roughly 2/3rds of the cases on a given test in a given
year, fall. That may not be a technically eloquent way of phrasing
it--but it will have to do.

* The GREs, for example, were standardized in 1952.

20
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The Standard Deviation thus provides us with interpretive guidelines for
the scores of a majority of students. When the change in scores over
time exceeds the range of expectations inherent in the Standard
Deviation, tben--depending on tk¢ direction of change~-we ought to be
worried - ught to be pleaced. Again, that is not a technically
accurat . .ng of the issue, but it's going to have to do.’

Changes in mean scores over time, then, can be measured as a fraction of
the Standard Deviation in the base year. When these changes approach or
exceed one full Standard Deviation (1.00), then we are observing very
significant change. That is a theoretical benchmark which, as we will

~ shortly see, does not always £it the circumstances.

There ar: two ways of calculating this fraction:
(1) If we use the Standard Deviation for thé base year (1964) only,
then we get a computation for the GgE/gerbal that looks like
this: . o SO

=61 (change in scale points) - =49
124 (Standard Deviation in 1964)

. Translation: over an 18 period, the change in the mean score of
the GRE/V was roughly one-half a Standard Deviation. The
direction of change was obviously negative. "

(2) There is a slight problem with Geometric Method #1. It is
really quite minor, but, in the interests of technical

accuracy, ought to be addressed. The Standard Deviation takes
account -of—real-groups-of students who take the tests and

) N their abilities. Obviously, a different group of students
N takes_the tests_each_year.  When we compare scores from 1964 to
_ \\\\ those of 1982--or to any year in between--we are not looking at
. the same group of students.

So it is a technical mistake to base our calculations on the
Standard Deviation in the base year. Certainly, over an 18 year
period, we would distort or misrepresent the composition of the
student groups taking these tests by so doing.

What do we do instead? There is really no way to render the
groups of test-takers over 18 years equivalent to each other so
that our comparisons of performance can be scientifically
accurate. In the absence of statistical guidelines, let us try
gsomething that at least sounds common sensical: let us use the
mean Standard Deviation for the 18 years in question. Actually

\\\\ using the mean S.D. (as opposed:-to the base yesr S.D.) does not
change the results that much. -

For the GRE/Verbal, the computation would thus be:
-61 (change in scaled points) - =,48
128 (mean S.D., 1964-1982)
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For better or for worse, the last of our methods (Geometric #2) will be
used in this paper, except when we are looking at fewer than 10 years of

- data_on_a particular -test--(and -then we will use Geometric #1).

9. How Do We Judge the ﬁagnitude of Change?

The notion that a change of 1.00 in Standard Deviation Units (S.D.U.) is
a touchstone of significance is an arbitrary one. One has to develop a
sense of degrees in the context of specific data and make some judgment
calls. In Investment in Learning, Howard Bowen provides some guidelines
for describing "estimated average changes in cognitive learning
resulting from college education" when one measures in terms of Standard
Deviation Units (16), and I borrow from him here,

Bowen applies his descriptors to change in the learning of the same
group of students over a period of four years and uses a total of six
gradations. Our figures cover 7-18 years of the performance of
different students. As our variations will thus be greater, we need
more descriptive categories, and I have chosen the following:

Estimated Change as

Expressed in S§.D.U.s ' Descriptive Judgement
+,75 or above . Extreme increase .
+.40 - .74 " Large increase
+,20 - .39 Moderate increase ¢
+.10 - .19 Small increase
(.09)- +,09 NO CHANGE
(.10)- (.19) Small decline
- (.20)- (.39) . Moderate decline .z
(.40)- (L74) — T Large decline
(.75) or below Extreme decline

10. Changes in Performance, 1964-1982

Let us now turn to the bottom line as presented in Tables C and D.

There are 24 tests and sub-tests at issue (including the division of the
LSAT data into two periods). Of the 24, we have 15-18 years of data on
18, and 6-8 years of data on 6 (all of which are either sub-tests of the
MCAT or the two periods of the LSAT). Let.us make our task easier for a
moment, look only at the long-term measures, and combine the two periods
of the LSAT. Then, let us distinguish between tests with large numbers
of test takers and those with comparatively small numbers of examinees.
The former consist of the tests of "general learned abilities," the
GRE/V, the GRE/Q, the GMAT and the LSAT. The latter consist of 15 GRE
Subject Area tests. In very gross terms, here's what happened:

High Volume Low Volume
: Tests Tests
(GRE,MAT ,LSAT) (GRE Subj. Area)

Advances 1 2
No Change & - 1 2
Declines 2 11

v 22
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Now, if that were a summary of stock market action for & day, a week. or
a year, one would be hard-pressed -to call it bullish. ' -
Remember that these are trends in separate measures, and that most of
the students who take the GRE Subject Area tests (low volume) also take
the GRE/V & Q (high volume). We are not counting the same students

- twice, rather are distinguishing between two types of performance,
general and subject-specific, and are using the trends as indicators.
While the general performances may be more iwportant simply by weight of
numbers, no matter which type of performance we examine, the 18-year
trend is the same--down. At the same time, as we will see, shorter term
measures (the 6-year trend) evidence a wore neutral patterv.

Staying with the surface data for a moment, we should ask whether the
changes in scores are significant. Note (in Table D) that six of the 15
test scores (longer term or short term) that declined evidence "large"

or "extreme" declines, but that none of the four test scores that
increased did so by a large amount. So our intuitive perception of
significant decline is probably justified.

We know that not everyone who takes the tests attends graduate or
professional schools; and we know that not everyone who attends graduate
and professional schools has taken the tests. But if the half-million
pecple who take these tests come from the top 25-30% of their college
classes, and if the general decline is as severe as it appears, then
perhaps we ought to start looking more closely at the quality of what is
taught and learned in American higher education (at least in the fields
in which the declines are most significant),

—..__No doubt. an- objection will be raised: these declines, it will be

argued-- even among the top 25-30% of our cocllege graduates-- simply
reflect declines in the preparation of of entering college students, and
wvhat we really should do is to control the results for student ability
at the point of college entrance, or, at the least, compare these trends
to those on the SAT and College Board Achievement tests.

These objections should be answered in reverse order: in a secondary
analysis of aggregate data, one cannot compare trends in the test scores
of college graduates, to those in the test scorss of high school
graduates. As I pointed out previouely, the College Board Achievement
tests are not good historical guides because the scores are periodically
rescaled. As for the SAT and the ACT as compared to the GRE, LSAT,
GMAT, and MCATs, we have a classic case of apples and pears. These are
different examinations being taken by very different populatioms.

But the SATs and GREs are the most analogous of these fruits, and invite
comparison as indicators. Performance on the SAT/Verbal fell by -.4l1 of
a Standard Deviation Unit during the period 1960-1978 (the period under
investigation minus four years--to account for the traditional gap
between high school and college graduation), while performance on the
GRE fell -.48 of an S.D.U. Likewise, performance on the SAT/Math fell
-.23 during that period while performance on the GRE/Q did not change at
all. But as soon as we remove foreign students from the GRE equation,
the results change (see p. 27 below), and the difference between SAT and
GRE indicators narrows considerably, to wit:
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Change in Performance for U.S. Citizens
- - (in Standard Deviation Units)
SAT GRE
(1960-1978) (1964-1982)

Verbal Y 3! -.38
Quantitative =-.23 =13

A\

Is the GRE population here analogous to the SAT population? No. It is
not as homogeneous a group in terms of age, and most will concede that
it is a group of higher relative ability. ’

It s wore. important to control for ability in primary statistical

analyses of GRE test scores by reference to earlier scores ou the SATs,
but the research literature is surprisingly thin on this issue. (17)

But it is equally important not to transform statistical controls for
ability into an "input approach" to mcasuring student achievement, for
the "input approach" is of no help in determining what influences
students between matriculation and graduation. To determine student
learning during the college years--at least on the more general of these
measures--we might give the GREs, LSATs, and GMATs to college freshmen,
and then again, to college seniors (on the other hand, one could not
prove anything by following that procedure with the GRE Subject Area
Tests). Or, as Turnbull suggests, we can aggregate existing information
on student performance to mzke a similar assessment. (18)

11. Three Periods of Change, 1964-1982

Even if all we looked at were mean scores, Standard Deviations and
numbers of test—-takers, the case of decline is not as simple as
indicated in Tables C and D. One of the striking characteristics of
this data is that there appear to be three distinct periods of chang
within the 18 year span under investigatiom: .

Period I: 1964-1970. This is a period of sharp declines in scores--at
least for the 17 examinations on which we have full data.

Period II: 1970-1976. This is a period of reversal and stabilizationm,
i.e. one during which either declining trends reversed direction or
"based out," reaching a"low plateau. .

Period III: 1976-1982. This is a period of stability and/or modest
decline. After "basing out" or reversing trend, the mean scores
either held steady or resumed their general direction of change
at less dramatic rates than in Period I.

Table E is intended to illustrate this phenomenon for' the GRE examina-
tions (Verbal, Quantitative, and Subject Area tests), and should be 'used
in conjunction with Table A. Table E points to the specific years in
which change in direction of the test scores occurred, using the
criterion of + .10 or more change in Standard Deviation Units from base
years (and, subsequently, frém ''turning point years"). In examining ’
Table E, the reader will note that not all the tests demonstrate trends.
corresponding to the three periods. The GRE/Verbal and Quantitative
examinations, for example, evidence only two periods, i.e. one "turning

TN :
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point," as £ the GRE Subject Area tests in Engineering, History,
Psychology and French. But even in those cases, the turning point
occurs sometine during Period II, 1970-1976.

Was there anything that happened to the tests themselves, the methods of-
administration of tests, or the scoring of the tests during the
1970-1976 period that might account for these changes in trends?

Indeed, the answer to all three questions is "yes." The Graduate Record
Examination Board was established in 1966, and, under its direction, a
number of alterations in both the tests and methods of administration
began to appear. ETS carried out ‘a complete reviaw.of the GRE Subject
Area tests in 1970-1972 that resulted in changes in the content and
weighting of the different parts of the examinations. A number of
content validity studies were first conducted; then the Committee of
Examiners for each test recommended changes designed to reflect the way
in which different subjects were actually being taught in our colleges.

Biology, a discipline that underwent a major revolution in the 1960s, is
a classic example. The figures in Table A demonstrate that the mean
score of the GRE/Biology Area test declined modestly from 1964 through
1969-71, when it "bottomed out;" then reversed trend, rising until )
1975-76. 1In 1971-72, the test was reweighted internally to reflect, -
e.g. the growing emphasis on cellular and molecular Biology in-most
college curricula; and consequently, the norms had to be recalculated.
The following year (1972-73), the first year of th~ new weightings, the
mean score jumped 13 points (a change in Standard Deviation Units of
+,ll--which, for a one year change, appears rather significant), while
the Standard Deviation itself fell from 115 to 110. Both changes
reflect a greater agreement between the preparation of undergraduate
Biology majors and the construction of the examination.

Do the effects of these reweightings and other internal content adjust-
ments influence our overall judgment on the general decline in test
scores of college graduates over the period in question? To a certain
extent, yes; though it is impossible to quantify the judgment and though
the judgment applies principally to the Subject Area tests of the GREs.
One might argue that if the content and weighting of the examinations
changed in the early 1970s to reflect better what was actually being
taught in our colleges and universities, then the earlier declines
(Period I) may have been exaggerated. Nonetheless, after the period of
trend reversal, most of the scores resumed their declines--though, as we
have noted, at a more modest rate. And oné should add that the trends
in mean scores of the general learned ability tests (GRE/Verbal and
Quantitative, LSAT, and GMAT) were wholly unaffected.

The second posslble explanation of trend reversal in Period II has to do
with’methods of test administration and score reporting. Imn 1969, local

-administrations of the GREs (Genmeral and Subject Area) were elimjinated, .

i.e. 1f you wanted to take the test you had to do it at a national
administration where your presence and scores would be included in the
nationally reported data. Or, if your college wanted all Psychology
majors to take the GRE Subject Area test for purposes of program evalua-
tion, those students would have to troop to a test center on a given
administration day. (19) The coincidéhce between the period of these
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adjustments and the stabilizing or reversal of trends in GRE mean scores
is rather striking, and is backed up by changes in the Standard Devia-
tions. An increase in the numbers of test-takers reported in the .
: national data is also noticeable during this period, in part as a result
. _ of changes in rules vis-a-vie thé-use of the tests in local assessments,

How much did this shift in wethod of test administration and score
reporting affect the trends we observe? Based on the data available, 1
caripot tell, but let us speculate. For convenience, let us call those
"who Voluntarily took the. GREs (General or Subject Area) as part of
institutional evaluations the "exper imental group." The GRE annual
reports (GRE Summary) do not eplit this group out from other
.test-takers, as the questionnaire does not ask why an individual is
taking a particular test. - S

e

If you are a volunteer test-takér, your motivation to perform well is

’ less than that of someone who needs the best possible score for graduate
school admission. If you ate being paid, the compensation is for your
time, not your performance. So we can reasonably hypothesize that the
experimental group will not perform as well on the examination as the
Mcontrol group" (i.e. the rest of the test-takers). At the same time,

. though, volunteers for such a task tend to be among the better students.

The net effect would .probably be a wash. .

Even 8o, how large would this "experimental group" be, and how much
would its performance affect mean scores and Standard Deviations? Once
again, we have to make some speculative inferences. Between the

— 1968-1969 testing year and the 1969-1970 testing year, there was a surge
across the board in the number of test-takers on the GRE Subject Ares
examinations, a surge that is rather noticeable when set against both
preceding and subsequent years (see Table I). Increases of more than
20% in the number of test-takers in 1969-70 can be observed in History.
Biology, Geology, Engineering, Economics, Sociology, Psychology,
Education, and Music.

While many factors were responsible for the overall increase in the

number of test-takers in the late 1960s~and early 1970s, the relative

increase in this particular year was probably due to the change in the

administration and score reporting of tests taken for ‘purposes of local
‘ program assessment.

The impact on scores, however, is more difficult to judge. According to
our hypothesis that volunteer test-takers (even though they tend to be
the better students) do not perform as well as those who are in the game
for competitive purposes, the mean scores should go down and the
Standard Deviations should rise with the infusion of any significant
number of this group into the overall population of test~takers. On the
surface, that appears to be what happened. Of 15 Subject Area tests, 13
mean scores declined between 1968-69 and 1969-1970, and 10 Standard
Deviations rose (though three of those rose by s minimal amouwt). But
the changes in mean scores do not differ from those of the previous
years--at least in general direction. Thus, one is not wholly sure of
the impact of the "experimentsal group" om score trends.

~
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12. Other Internal and Administrative Influences

Changes in Kumbers of Questions. The fewer the number of questions
on an examination, the greater the volatility of scores. Table C
indicates the approximate number of questions on the different examina-
tions. The reader will note that the GRE Subject Area tests.in :
Mathematics and Physics (which emphasize problem-solving), have fever
numbars of questions than other CRE Subject Area tests, and are the only
tvo GRE tests tO svidence increases in mean scores over the 18 year
period. The number of questions should not make a difference with the
respect to the direction of change, but the relationship is certainly
noticeable here. The relationship can only be explained with reference
to the quality of students who major in sathematics and physics: they
tend to out~perform most of their peers on tests of general learned

ability (GRE/V&Q, LSAT, GMAT) as well (see Table F-13).

" We should also mote that the number of questions on all examinations N

othér than the GRE Subject Area Tests may vary slightly from year to
year, and that not all of those questions count in determining raw and
scaled scores. Many questionsé are inserted on a trial basis. From the
results, ETS determines the level of difficulty, content validity and
other statistical properties of the questions, hence their
appropriateness for inclusion in the universe of que.tions from which
the different versions of the test can draw. This variance in number of
questions does not affect test results,

Scoring Methods. Nor should a recent cﬁange in the method of o
determining raw scores. Up to 1980, the raw score vas determined Ly

. -adding the number of questions answered correctly and subtracting one

fraction of the incorrect answers and another fraction of questions the
test-teker did not answer at all. Starting in 1981 for.some tests (GRE |
General) and 1982 for others (e.g. the LSAT), the methcd was changed so il
that the student; was not directly psnalized for questions he/she did not '
ansver. And one can infer from Grandy's comments that the GRE/General
Exaninations now use a "rights only" method of scoring that does not

" even penalize the student for guessing wrong ansvers. (20) . ‘The method -

‘of determining raw scores should not change scaled scores, since there
will be appropriate statistical adjustments to insure comparability and
continuity. However, perhaps five years from now, one could subject the
data to rigorous statistical- analysis.to determine vhether that

~ hypothesis holds. . P -

Disclosure. Lastly, one might ask vhether the recent "truth-in-
teating“ practices have affected these test scores. Over the period
1979-1981, the governing boards for the GRE, LSAT and GMAT made both the
tests and ansver sheets available to studente following each test

“adninistration. Some might assume that the more students who take

advantage of disclosure, the better prepared for subsequent examinations
the test-taking population will be, and thersfore mean scores should
rise vhile Standard Deviations should remain steady or fall.

Given the recency of this development, we have very little information
on wvhich to judge the effects of disclosuré on the quality, results, and
uses of the tests. . In fact, practice tests fuz the GRE Subject Area
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examinations were not available until 1982-83, and therefore fall
outside chis analysis. ;

The only examindtion on which test disclosure practice might have made a
difference is the LSAT, partly because, as Wigdor and Garner observe,
""LSAT scores receive more weight in decisions on laws school admissions.
than do scores on tests for other programs" (21). Knowing that is the
case, we would reason tgat more prospective law students would seek to
take advantage of disclosure as svon as it was possible, and the results
would be reflected in the data. Indeed, according to Bruce Zimmer, then
~ Executive Director of the Law School Admissions Council, 55% of "recent"
(1981) examinees took advantage of the disclosure option. (22) And
circumstantial evidence does suggest a relationship between test
performance and disclosure: the mean score on the LSAT jumped 14 points
and +.13 of a Standard Deviation Unit in‘two years (1979/80 to 1981/82).

But until we conduct some research, we are never going to know for sure -

whether this otherwise tantalizing hypothesis can be validated.

13. Explaining the Changes, Round 1: Numbers of Test-Takers

Our judgment on the significance of the overall changes in scores
depends on the numbers and characteristics of test-takera. and here
there are some confusing trends.

Now, the numbers of test-takers have changed rather dramatically in the
period under consideration (1965-1982), and these changes are often
attributed to external forces such as the Vietnam War and shifts in the
labor market. Regardless of external cause (that analysis lies beyond
the scope of this paper, and could not be conducted on the basis of
available data gathered from examinees), the conventional wisdom says
that there is an inverse relationship between the numbers of test takers
and mean scores. That is:

The greater the number of test takers, the lower the scores;
The lesser the number of test takers, the higher the scores.

That is supposed to be ihe way it goes=--in very, very bald and simple
terms. Of course I have purposefully simplified the relationships. For
the racios to work, many other variables must remain constant, e.g.
scales of tests, weightings of sub~test raw scores, etc. Nonetheless,
I1'd 1ike to keep the analysis very simple for the moment.

Is that the way it actually went from 1964-19827? Let's look at some
of the scores and numbers here to see what happened.

A. Graduate Record General Exams: Verbal and Quantitative

o The total number of test takzrs has more than doubled since 1965,
but has been falling steadily since 1976.

o The mean score on the. GRE-Verbal fell steadily through th2 whole
period, as if it were impervious to the number of test takers,

o On the other hand, the mean score on the GRE~Q fell with the
rising number of test takers through 1976, then rose with the
falling number of test takers through 1982--just as conventional
wisdom holds. >

98
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B. Graduate Management Admissions Test

o The total number of test takers has quadrupled since 1965
(It may have peaked in 1980-1981, but it's too early to tell).
o The mean scnré followed the paradigm illustrated in Table E,
- dropping rapidly from 1965~1971, then levelling off,
even as the numbers of test takers continued to rise. By the
strict constructionalist reading of conventional wisdom, though,
the scores should fall with rising numbers.

C. Law School Admissions Test. Here we have two different sets of data,
from which we can nonetheless coqclude that:

o The total number of test takers tripled between 1965 and 1974,
but has declined about 20% since then, -

o No matter which set of data one uses, the mean scores on the
LSATs rose through the whole period, as if they were impervious
to the number of test takers. .

*D, Graduate Record Achieyement Tests: English snd History

- 0 The number of test takers rose dramatically during the period
1964-1970, but has fallen precipitously since then.
0 Mean scores fell with rising numbers (just as conventional wisdom
would have it), but continued to fall along with the number of
test takers, thus running against conventional wisdom.

“

-

L

*E, Graduate Record Achievement Test: Biologz

o The number of test-takers rose considerably from 1965 to 1978,
and has since reversed field, dropping 32% to 1982,

0 Scores first fell, then rose with increasing numbers
(particularly from 1970-76), then fell agein with decreasing
numbers. Only the first of these three movements proceeds
according to conventional wisdom. :

F. Graduate Record Achievement Test: Mathematics

o The number of test-takers rose from 1965-1970, but has been
falling ever since,

0 Mean scores fell with the rising numbers and rose with the
falling numbers--just as they are supposed to do.

*G., Graduate Record Achievement Test: Sociology

o The number of test-takers rose 1502 from 1964-1968, rose another
66X in the next two years, then fell all the way back to its 1964
level by 1982,

0 Scores remained stable from 1964-1968, then began falling--first
(and briefly) with rising numbers of examineés, and then with
falling numbers. Only the second of these three movements
proceeds according to conventional wisdom.

In the nine cases I have used for illustrative purposes, there are many

instances in which the relationship between score trends and number of
examinees does not follow conventional wisdom. The frequency of these

Qo #See Table M - 29
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"counter-intuitive" situations is such as to dampen one's enthusiasm for
an analysis of trends based on the single variable of volume. But there
is another reason not to pursue this line of analysis: at the gradvate
school level, it is not accurate. Conventional wisdom may work when one
is talking about moving from one gemeral level of education to another,
such as high school to college--as in the case whenever a product or
service becomes both attractive and accessible to a previously wmarginal
population of consumers. But, as Turnbull writes, "where you are con-
sidering shifts among fields of students at a particular level--entry
into one segment rather than another--I would not expect the same logic
to hold and would look for volume and scores to move up and down
together at least as often as they moved in opposite directions
[emphasis added]." (23)

That is, even when we are looking at a population of 550,000, we must

- realize that the students are selecting not only to continue their

education at a very high level, but also to explore a very pa.ticular
territory. What applies at a more generalized level does not necessarily
apply here. Consequently, I would like to set this issue aside for a.
while, and under the conviction that one cannot explain the changes we
are witnessing only by reference to the number of test-takers.

14, Explaining the Changes, Round 2: Age, Race, Gender

The demographic characteristics of the test~-taking population are
usually regardel as fruitful sources in explaining trends in performance
on standardized tests. Let us look at three of the most basic of these
characteristics--age, race, and gender-~to see whether they can help
refine our understanding of what has happened. The basic references are
Tables A and B, and we are looking at changes only during the years for
which we have information on thé demographic background of the tést-
takers--1975-1982~--and only at the tests of general learned ability
(GRE, LSAT, GMAT, and the Reading and Quantitative Sub-Tests of the MCAT
since 1977). i

Let us remind ourselves, first, what happened on each one of those tests
during that period:

Pt. Change S.D.U. Change
GRE: Verbal 492 to 469 = (23) (.18)
GMAT:Verbal 25.9 to 26.5 = 0.6 .06
MCAT:Reading 7.98 to 7.74 = (.24) (.10)
LSAT 530 to 553 = 23 .21
GRE: Quant 510 to 533 = 23 .17
GMAT:Quant 27.0 to 27.4 = 0.4 .05
MCAT:Quant. 7.99 to 7.45 = (.54) (.21)

There are obviously some distinctly different trends here. Do the basic
demographic variables explain them?

<

Age. The college population is growing older and it is hence not
surprieing that the population of those who take these tests is growing
older. As evident in Table B, the percentage of those in the
traditional 19-24 age group fell significantly on both the GREs and
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LSATs, while remaining stable for the GMATs. The MCATs do not report

data by age, but we can reason that since the percentage of college

graduates taking the MCATs has remained stable during a period in which '

the average age of college graduates rose (see Table B), the MCAT
tcat-taking population is also s bit older. -

Should older students perform better on the GRE-Q and wvorse on the
GRE~V, for example? I certainly would not expect so. After all,
mathematice is s wholly school-learned lubject, and the further away in
time one gets from the active study of mathematics, the less likely one
would perform well on a test of general quantitative ability. At the
same time, verbal facility should increase with age--and the reading,
writing, work and social expetience (hence, language use) that comes
with age.

The MCAT:Reading sub-test trend reinforces that of the GRF-V; but the
MCAT:Quantitative trend moves in precisely the opposite direction from
the GRE-Q. The explanation is fairly simple. The GRE-Q draws largely
on secondary school mathematics; but the MCAT: Quantitative also draws
on college-level mathematics, and is more of an dchievement test..
 Pre-Medical students,-one can reasonably speculate, pay more attention
to their preparation in scientific subjects than they do to mathematics,
and the trend in scores on the MCAT sub-tests in Biology and Chemistry
supports that speculation (besides, some 77X of the MCAT test-takers
major in either the Biological or Physical sciences).

Age does not seem to be an issue with respect to the test-taking popu-
lation for the GMATs. But what do we say about the LSAT in this regard?
The LSAT is an examination that relies heavily on verbal skills, and the
trend in LSAT scores moved precisely in the opposite direction from that
for the GRE-V during the period under consideration. Age alone cannot
account for that difference. .

Thus, the first demographic variable in which there has been a signifi-
cant change over the seven year period in question is not much help in
expiaining the diiferences in test score trends. :

Racial/Ethnic Characteristics. The racial/ethnic distribution of

U.S. citizen test-takers changed but fractionally during the 1975-1982
period, and not enough to affect mean scores. The percentage of whites
taking the GREs, for example, declined from 87.42 in 1975 to 86.12 in
1082--hardly a staggering move. During the same time, the percentage of
Asian-American test takers increased Srom 1.3% to 1.92. While Asian-
Americans tend to score higher on the GRE-Q than other groups, that
percentage increase would not account for a +.17 change in Standard
Deviation Units across 256,000 test-takers.

As for the performance of other minority groups on these tests, there is
no single trend. For example, looking at the performance of
Afro-Americans and Mexican-Americans compared with that of all U.S.
citizens on the LSATs and GMATs, we find:
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" Change in Standard Deviation Units

Afro- Mexican- All U.S. -
. Americans Americans  Citizens
LSAT, 1975/76 to 1981/82 +.11 +.09% +.21
GMAT, 1977/78 to 1981/82 +.16 . +.10 +.09

. %*Approximate, since reporting categories for Biépanics
changed in 1979/80. . S

One could continﬁe with similar examples of variability--greater or
lesser change for specific minority groups on different measures of .

‘general learned abilities. Whatever separate analyses in which one

might wish to engage on minority participation and performance on these
examinations, the point here is that this second set of classic .
demographic variables is not much help in explaining the overall trends
in test scores evident in the reported data.

Gender. The percentage.of women test-takers rose dramatically over
the seven year period: from 292 to 392 on the LSAT and from 27% to 37% -
on the MCATs, for example. Would this trend (also implied by data on
the GREs and GMATs) explain the recent trends in test scores?

If we accept stereotypes, women are supposed to perform above average on.
the verbal sections of examinations and below average on the quantita-
tive. The trends, however, suggest precisely the reverse. In fact, °
fragmentary data from 1978-79 to 1981-82 evidence deciining GRE-V scores
arid advancing GRE-Q scores for women. But as the same, trends hold for
men, gender cannot be a critical variable here. On the GMAT verbal and
quantitative sub-test scores for the years 1977-1982, women's
performance basically was unchanged (+.03 S.D.U. for the GMAT/Verbal and
+.02.S.D.U. for the GMAT/Quantitative). It is hard to attribute
stability in academic performance to gender.

What may be happening, though, as women raise their educational aspira-
tions, 'is that more women of average ability are taking these examina-
tions, or, at the least, that there is greater variance in the abilities
of female examinees. As Turnbull's marginalia on an early draft of this
paper noted, "here. . .the conventional wisdom [concerning numbers of
test-takers) applies." If that were true, though, the Standard
Deviations for women would have risen. Unfortunately, the public data
on this issue are fragmentary. Nonetheless, even the fragmentary data
suggest that precisely the opposite has occurred. The Standatd '
Deviations for women on the LSATs have remained fairly stable since
1975-76; those on the GMATs have fallen dramatically since 1977-78; and
those on the GRE/V have declined slightly since 1978-79. Ouly on the
GRE/Q has the Standard Deviation for women risen.

15. Explaining the Chankeslgkound 3: Citizenship and Naﬁive Language

One of the most noticeable characteristics of GRE and GMAT test-taking
populations is a significant percentage of non-U.S. citizeans (as
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" previously noted, neither the LSAT nor the MCAT reports identify

citizenship or native language*). For the GMATs, that proportion has
hovered consistently around 20% since 1977 (data for earlier years are
unavailable). For the GREs, the proportion of non=-U.S. citizens rose
from 7.5% in 1975/76 to 13.3% in 1981/82. This trend bacomes more
significant. in light of a parallel increase in the percentage of GRE
test-takers who say that English -is not their native language: from 6.0%
in 1975/76 to 10.2% in 1981/82 (among U.S. citizens, howevery the
percentage of those who felt more comfortable in a language other than
English remained stable and low--about 22). i

Graduate and professional education in the United States has a worldwide
reputation for quality. And the systems of higher education in many
other countries do not provide the same opportunities for advanced study
as we do (whether the American Ph.D. in some fields is regarded overseas
with the same reverence we accord it here is another question--one that
lies beyond the domain of this discussion).,6 So there is nothing
surprising about a significant number of foreign nationals applying to
our graduate and professional schools, and taking the requisite
qualifying examinations. .

"Is this proportion of foreign student test-takers on the GRE/General

examinations and the GMAT sufficient to influence mean scores and
Standard Deviations? Yes. Does it explain the changes we observe of
the 18 year period, 1964-1982, let alone the shorter-term (1977-1972)
for which we have full information on test-takers? No.

Where there has been a shift in the ratio of non-U.S. citizens, we have
some clues a8 to how those test-takers will influence scores. ' The
GRE/General examinations offer such a case.. And the GMAT data confirm
the trends evident in the GREs. Table H illustrates the comparative
performance of "domestic" and "foreign" students on these examinations
--the only two for which we can disaggregate scores. Leaving aside the

way in which the GREs define "domestic" test-takers (the definition is a

dubious one), and leaving aside the various methods of disaggregation,
we can clearly obseérve that foreign nationals drag down the mean scores

.on the verbal sections of these exswinations and prop up the mean scores

on the. guantitative sections.

Without foreign nationals ia the picture, for example, the GRE/Q would
have declined by (.15) of a Standard Deviation Unit instead of remaining
unchanged between 1964-1982. Without foreign nationals in the picture,
the GRE/V would have daclined by (.38) of an S.D.U. instead of (.48)
over the same period.

But what we do not know, in both cases, is the percentage of those
foreign nationals who graduatedofrom U.S. colleges and universities

and[or who were native speakers of English (i.e. held citizenship in

Canada, the U.K., Ireland, Australia, New Zealand, «nd nations in both

* Perhaps with good reason, as only 0.32 of all law degrees awarded in
1980-81 and only 0.8% of all medical degrees--as opposed to 12.82 of the

,Ph.Ds.——went to non-resident aliens. (24)
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Africa and the West Indies where English was the colonial language, and
hence the language of the schools and colleges).

To illustrate one part of thies point: for 1981-82, the GMATs indicate
that 212 of the test-takers were non-U.S. citizens and 212 did not speak
English as a native language. But 7.5% of the test-takers were citizens
of English-speaking nations other than the U.S. or nations where the
colonial language was English. What that may mean for the GMATs is that
ve can reduce the effects of the performance of foreign nationals on the
Verbal sub-score by roughly one-third (7.5% over 21X). If the same"

. pattern holds for the GREs (and we do not know because the GRE does not
cover this information), then the effects might be diluted in a parallel
manner. Of course this is all hypothesis: to prove the case one needs a
statistical analysis using primary data.

1f commentators want to claim that the performance of foreign students
accounts for most of the change in GRE scores we have witnessed in
recent years (and, indeed, we have heard such claims), they cannot do so
on the basis of the reported data. In crder to support that claim, one
needs to look at a critical universe of test-takers who neither (1)
speak English as a native language, (2) reside in the United States, nor
(3) graduated from a U.S. college or university. And yet none of the
examinations reports performance for this critical group. The GMATs

' present cross-tabulations of scores by native language and by country of
citizenship (the Graduate Management Admissions Council is to be
commended for requesting that information), but do not indicate which of
those students graduated from U.S. colleges. The GRE Summary
distinguishes resident from non-resident aliens in gross numbers, but
the data in Table H (drawn from other ETS studies) do not make the same
distinction. One suspects that a resident alien at the time of
test-taking is likely to be a graduate or soon-to-be-graduate of a U.S.
college or university; hence, his/her score slould not be included among
- the "foreign means." '

I.continue to use the GMATs as a gloss on this issue because, among all
the tests we are exsmining, the GMATs provide the most detailed and
comprehensive data. We can thus use the GMAT data to provide us with
some insight as to the impact of foreign nationals on quantitative
scores. The best way to elicit this insight is to perform an analysis
by two varisbles: citizenship and undergraduate major. Table K breaks
out the performance of U.S. citizens and foreign nationals on the
1981-82 GMAT for selected quantitatively-oriented undergraduate majors
and selected non-quantitatively-oriented undergraduate majors. From
this data, we can conclude that:

(a) U.S. citizens and foreign nationals who majored as under-
graduates in quantitatively-oriented subjects perform
equally as well on the quantitative aec;ions of the GMAT; and

(b) Foreign nationals wlio majored in non-quantitatively based
subjects as undergraduates outperform their U.8. counterparts
on the quantitative section of the GMAT.
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1f the same phenomena hold for the GREs (and we cannot tell because the
way the data are'reported in GRE Summary does not allow us to engage in
this analysis), and if the percentage of foreign nationals taking the
GREs who majored in non-quantitatively based subjects has been rising,
then that might account for part of the rise in thq GRE-Q scoreg since
1975, .

Can we determine whether the trends in performance on the GRE Subject
Area Tests have been influenced by the participation of foreign
nationals? Since, to the best of my knowledge, there is no available
data on the percentage of GRE Subject Area test-takers who are foreign
nationals, I tried an indirect route to answering the question. While
the route does not bring us to the answer (indeed, there are strong
arguments against taking it in the first place), it raises a critical
issue and hence is worth recounting.

The National Research Council reports regularly on Doctoral degree
recipients from U.S. universities, covering citizenship (resident and
non-resident) by field (among other variables). (25) Here, for example,
are the percentages of doctorates that were granted to foreign nationals
in 1980 in selected fields for which there . are GRE Subject Area Tests.
The 1list is arranged in the order of net changes in test scores as
reported in Table D:

Percentage of Change in Test
Foreign National Scores (in S.D.U.s)
Doctorates, 1980 1964~1982

Field

Mathematics : 27.12 _ . +,28
Physics 24,4 +,17
~ Economics _ 31.9 : -.08
Chemistry : 21.8 -.11
Engineering 46.3 -.22
Psychology 3.9 -o26
Education 8.2 -.28
History 6.3 -.70
English 5.2 -.72

It certainly is coincidental that the greater the drop in test scores,
the lower the participation of foreign nationals--at least among doctor-
ates. But that is just coincidence. After all, those who received the
doctorate in 1980 began their graduate studies an average of 9.3 years
before that time. And those who actuelly receive the doctorate are a
very select sub-set of those who took the GRE examinations those many
years previously. There are other reasons not to pay much attention to
the coincidence (e.g. due to practices in the U.S. labor market, native
graduate students in Engineering do not tend to seek the Ph.D., rather
stop at the Master's level), but the exercise raises what may be the
most critical variable of all in explaining trends in performance on all
the examinations under consideration: undergraduate major.
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16. Explaining the Chan

es, Round 4: Undergraduate Major

The basic demographic variables did not help us explain the trends in
test scores of college graduates. And the last of those variables--
citizenship and native language--while offering some potential, also
proved unsatisfactory until we introduced a non-demographic variable,
the nature of formal schooling as reflected in undergraduate msjor.:

‘It stands to reason that people who take examinations for admission to

graduate or professional school bring a tremendous amount of
intellectual training to the testing room. "Whether they are taking an
exanination covering knowledge and methods in a specific field such as
Biology or History, or an examination that seeks to elicit facility in
certain general modés of thought, e.g. ,inductive problem-solving on the

~ GMATs or deductive reascning on the LSATs, students bring anywhere from

15-20 years of formal schooling to the examination. While the effects
of formal schooling are always cumulative, vhat scholars of rhetoric and
propaganda call the "recency effect" is rather strong when it comes to

‘performance on an examination. That is, whatever you have been studying

or doing during the few years before you take an examination will have a
much stronger bearing on your performance than earlier schooling or.
experience. For most test-takers, that "whatever" is the undergraduate
major. : '

To be sure, there are other influences, some having to do with formal
schooling, others having to do with work experience. For 23% of the GRE
test-takers (and 142 of the LSAT test-takers) enrolled in graduate '
school in 1981-82, the graduate progran might have great effect. For
the 502 of the GMAT test-takers who have two or more years of work
experience (the Graduate Schools of Business and Management encourage
practical vork experience among applicants for admission), the
particular context and nature of that work might have considerable
influence on tést performance. And certainly all of us can cite sloppy
intervening variables in our lives that might influence our performance
on different measures of learned ability or specific field knowvledge. .
But few of us expend as much time or effort on any aspsct of our '
learning as we do on our undergraduate major. Certainly, that experience
should result in observable effects on examinations such as these.

The analysis of test performance by undergraduate major is presented in
Table F, first by year and then by major. Since a number of categories
represent aggregated scores, I could not use Standard Deviation Units to
indicate differences in a secondary data analysis such as this.
Therefore, and with some reluctance, I chose to ask the question: 3

“By'uhaé'gercent did the mean score of those vho majored in
- differ from the mean score of all test-takers vho
identified their undergraduate major?"

This question was asked with reference to 30 different categories of
undergraduate major on the tests of general learned ability (GRE/V,
GRE/Q, LSAT, and GMAT)*, and for the years for which the data vas

*The MCAT is excluded from this analysis because it reports for only
seven broad categories of undergraduste major.
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available for all three tests (1977-1982). What can one conclude? And
vhat hypotheses can one offer for further exploration? i
Conclusion #1: With the exception of Engineering majors, under-
graduates who major in professional and occupational fizlds
consistently underperform those who major in traditional arts

and sciences fields on these examinations. -

Table F covers fields that are common in the data reporting of the three
examinations in question. Hence, by "professional fields," I am
specifically referring to Business Administration (and its allied or
sub-fields), Education, Social Work, and Jourmalism. U.S. citizen
test-takers who identified their major in one of these professional
fields accounted for approximately 30X of U.S. citizens who identified
their major for any of the 30 fields listed.

In addition, one can turn to the GRE and LSAT data for such fields (not
listed in Table F) as Health Administration, Pharmacy, Agriculture,
Nutrition, etc. and find the same pattern of underperformance (Nursing
and Architecture--both of which are programs that often run more than

four years--are exceptions). In 1981-82, these other fields would have -

added approximately 8,000 test-takers to the professional/occcupational
category, and increased the overall representation of undergraduate
professional/occupational field majors to 32% (Nursing and Architecture
would add 9,800 test-takers, and bring the professional/occupational
proportion up to 342 of those who identified undergraduate major).

Now this group comprises a substantial and growiig portion of the )
test-takers. Why undergraduate profeesional/occupational majors have an
almost exclusive purchase on the bottom of the performancé barrel on
these examinations is not hard to see. As recent ACT data on entering
college freshmen have demonstrated, most of these majors (again,
Nursing, Architecture and Engineering excepted) do not attract the best
students (see Table L). But this "input" explanation, by itself, is
insufficient. Driven by the requirements of specialized accrediting
bodies, the curricula in many of these areas tend to be confined to very,
few fields, none of which require the exercise or development of the
verbal skills necessary to perform well on examinations such as these.
Nor do any of these professional/occupational "disciplines" have strong
knowledge paradigms, structures that require the rigorous exercise of
analysis and synthesis that is so often reflected on the tests.

I realize this is a sweeping statement, and one that is part of an old
argument in American higher education. But the test data support this
inference. One example should suffice. Let us compare the performance
of Economics majors with that of Business msjors on the GMAT, an
examination that indicates whether a student is prepared to undertake
graduate work in Business Administration. As Tables F 4-8 and F-13
show, Economics majors rank in the top performing groups on the GMAT
vhile the various Business majors rank at the bottom. To be sure,
nearly five times as many Business majors take the GMATs as dv Economics
majors (though Economics majors are more likely to take the examination
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than Business majors). But the “conventional wisdom" about numbers and
test scores 1is not be sufficient to explain the extreme differential in
performance.

Economics is a discipline with a strong knowledge paradigm, emphasizes
abstract models and theory, requires research, and seeks predictive
knowledge. It is a basic discipline. We know that undergraduate
Business majors (the GMAT categories include ‘Accounting, Finance,
Marketing, Management, Hotel Administration, Real Estate, and others)
are required to take some Economics, though the core requirements are
rather minimal. Thé accreditation guidelines of the American Assembly
of Collegiate Schools of Business are not even specific in this regard. _
(26) At the same time, we assume that Business majors receive a good

deal of training in basic quantitative skills and problem solving, both .

of which are heavily emphasized on the GMAT:~ But the contexts for that
emphasis on the GMAT--as in the business world itself--are verbal, draw

- on theory and models, require a broad knowledge of the world and

political and cultural forces -in American society, and challenge
s”-udents to demonstrate prowess in the kind of reasoning in which the

researcher engages. None of these contexts are developed in specialized )

programs in Business Administration (or allied fields). And when
departments follow accreditation guidelines and students take a minimum

- of one-half of their credits in Business Administration, it is no wonder

that Business majors do not perform well on an examination used in the
admissions process to graduate schools of Business.

L)

Hyﬁbthesid : The ‘greater the proportion of test-takers whose
undergraduate majors were in professional/occupational fields,
the lower the test scores.

It would be reassuring to unlock the mystery of test-score trends solely

with reference to undergraduate majors, but we do not have the informa- 7

tion to do so in a secondary analysis. Hence, a hypothesis.

While it may be the case that test-takers with professional or
occupational degrees underperform others, the effect on mean scores over
time would not be significant unless the proportion of test-takers from
these fields: (1) is substantial to begin with, and (2) has risen
significantly during the period under consideration.

We know that the proportion of bachelor's degrees awarded in
professional and occupational fields has increased from 512 in 1971 to
64% in 1982, @ 25.5% increase in eleven years. (27) And we know that
the proportion of test-takers from the professional and occupational
fields (exclusive of Engineering) has increased from roughly 292 in 1977
to 342 in 1982, a 17.2% increase in five years. Common sense will allow
us to extrapolate from both these trends.

Even if arts and sciences majors are twice as likely to take these
examinations as others, we can. say that, since 1971 (and at a minimum),
there has probably been an increase in the proportion of test-takers who
hold professional/occupational degrees equivalent to the increase in
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the proportion of the degrees awarded in those fields, namely 25.5%.

— However, there is resson to believe that the increase in the proportion

of test-takers whose undergraduate majors were in professional or
occupational fields has baen greater than 25.5% since 1971. The
fastest growing examination in terms of candidate volume from 1971 to
1982 was the GMAT (146% increase), snd GMAT test-takers are more than’
twice as likely to hold ptofellional/occupational degrees as GRE
test-takers.

This is a difficult case, and one for the statisticians to confront.
That is why I have advanced it as.a hypothesis. Regression analyses: are
necessary to isolate the effects of a variable such as undergraduate
major over a period of time during which tests were reweighted, rules
wvere changed and disclosure was aQQ.é—gg the complications. And the
demonstrable effects would have to be statistically significant. Better
still wvould be research with primary data that could demonstrate that
entering freshmen of similar ability who pursue professional/vocational
v. arts & sciences curricula evidence significantly cifferent degrees of
achievement on these examinations.

Conclusion #2: Students with undergraduate najori in sciénce,
mathematics and Engineering perform better than all othera on
these examinations.

These students perform better not only on quantitatively-based examina-
tions (as we would expect), but also, comparatively speaking, on
examinations that rely heavily on verbal abilities. The LSAT is a case
in point: all the science majors outperform students with undergraduate
majors not only in professional fields but also in fields that
conventional wisdom holds would be good preparation for the law, e.g.
Political Science and History. And, in this group of majors, only
Engineers and Computer Scientists perform below average on the
GRE/Verbal. In fact, Biology and Physics majors outperform Psychology,
Art and Music najors on the ‘GRE/V, : _

How do we explain? Our first cut lounds l1ike an "input approach."”
Undergraduate science and math curricula generally attract more gifted
students who are willing to undergo the considerable rigor that those
disciplines demand, and wvho probably have higher academic aepirations
(hence are more likely to take at least one of these examinations).
That' the students may be more gifted is hinted by the GRE Subject
Area Tests, where the long-term trends in scores in the sciences and
mathematics are far wmore positive than those 1n other fields.

But when one looks at the list of majors that connietently outperform
all others across these examinations (see Table FP-13), one notices some
non-scientific fields, e.g. Philosophy and Economics, and hence cannot
be wholly comfortable with the "input" explanation. Considering the
addition of those fiodds. Conclusion #2 should be modified.

Conclusion #3: Stydents who major in a field characterized by
formal thought, structural relationships, abstract models,
syabolic languages, and deductive reasoning consistently out-
perform others on these examinations.
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Mathematics, Economics, Philosophy, Chehistry, Engineering=--all of these
require the use of symbolic languages, all are characterized by
structural relationships that proceed according to rules, and all
require students to exerciee the powers of deductive reasoning. To be
sure, that is but a very general account of some of the key common
~elements of the-knowledge paradigms of those disciplines, and no doubt .
there wvill be some quibbling. But ‘both the LSAT and GMATs, in
particular, require students to exercise the modes of thought implied by
those paradigus. _ ¢ - 8\ L

One can verify this conclusion by breaking up some of the 30 categories
of majors in order to isolate othars--such as Music and Linguistics--

that evidence similar knowledge paradigms, Indeed, Music majors, whose
work in composition and theory  is very structural, symbolic, deductive,
etc., hold up the scores in the Fine Arts categories. And if one could
disaggregate the "Foreign Language" category across all three teste, I
think it is reasonable to speculate that those who major in the more

highly inflected and "synthetic" languages (such as German, Russian, or

Latin) would perform equally as well as the Mathematics, Econonics,
Philosophy, etc. majors--and for similar reasons. e |

To be sure, Humanities majors (particularly those*in‘English and Foreign

Languages) perform well above the mean on all these examinations (except

the GRE/Q).. One can explain, in part, with reference to. the nature of
the tests. For example, the GMATs emphasize "anslysis of situations"
questions that call for the close reading of text and the sensitivity to
nuance to which.English, Foreign Language, History and Philosophy majors
are accustomed--one reason that they perform comparativel, well on the
GMATS ] : :

But that is only a half-explanation. After all, when one Jooks back at '

the GRE Subject Area Tests (Table D), it appears that, as Eldon Park of
Graduate Record Office at ETS observed, the virtual bottom has fallen
out of some of the disciplines (28), and I would include the Humanities
among them (though the case concerning the Social Sciences is far more
severe), What is going on? ‘

Conclusion #4: Even as the numbers of their majors decline, the
Humanities disciplines are witpessing their best students going
on to professional school, not graduate school. But we cannot
reach the same conclusion concerning the Social Sciences.

As Table F-9 shows, the percentage of test-takers on the LSATs, GMATs,
and GRE/Generals from the various undergraduate Humanities fields has
remained relatively stable in recent years. At the same time, however,
Table A demonstrates a precipitous decline in the number of candidates
taking the GRE Subject Area Tests in English and History, even while
performance on these tests plummeted. We can thus infer that a greater
pércentage of Humanities majors are moving into professional schools
following college., ’

Consider the evidence: .the test scores on the LSAT are up, those on the
GMAT are relatively stable, and those on the GRE/Verbal and Subject Area
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ﬁ(French. History, English) are down. While the percentage of Himanities
majors among the LSAT and GMAT test-taking population is not aufficispt

those trends. It may be worth adding that even though they cofprise
only 3% of the first-time examinees on the MCATs, Humanities majors have
outperformed all others (1nc1ud1ng Biological Sciences majors) on the’
Biology sub-test since 1980 (and' outperformed all others 'on the Reading
sub-test since the ngw MCATs were introduced in 1977).

- to determine trends in scores, ho doubt the shift has contrib:ii

Test results for majors in the Social Sciences are much more variable
"and do not allow for & similar interpretation. Social Science majors
comprised 24.72 of those who identified their major in 1981-82 (down
from 27,6% in 1977-78). As in the case of English and History, the
steepest declinés “in test participation occurred in subiects for which -
performance on’ the GRE Subject Area Tests fell moat dramatically during
even that ahort recant period: .

Decline in * ~ Change 1n
Participation, Test Performance,

. 1977-1982 - 1975-1982 (S.D.U.)
GRE Subject Area Test L .
Economics _ S 5.7% SR -
Psychology : ‘ 11.8% , +.01
Political Science - 34,22 " -.13
Sociology . : 44.8% -.20

Our hypothesis concerning the movement of the better English, History
and other humanities majors to graduate work in the professions does not
bear fruit here. Neither Political Science nor Sociology majors perform
comparatively well on either the LSAT or the GMAT. One might conclude
that the better students who major in those disciplines are not
participating at all in these examination programs.

17. General Conclusions

What should we make of all this? The standardized test scores of
college graduates (and soon-to-be-graduates) have declined. Even in the
most recent period covered by this analysis, 1976-1982, .scores generally
continued to decline, though with modest slopes and with noted
exceptions in professional and some quantitatively oriented fields.

It bears repeating that in no place in this paper do I mean to imply
that trends in scores on standardized tests should be the principal
indicator of quality in American higher education. It is rhetorically
discomforting to repeat that statement too many times.

Nor should anyone take this analysis to be definitive concerning the
causes of change in test performance over time. Student perceptions of
the necessity of graduate or professional education in relation to their
understanding of the labor market, for example, may be significant in
determining the composition of the test-taking population (and that, in
turn, may influence our judgment of the aggregate measures of
performance). Such hypotheses. concerning external influences are
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'uuneroul. but the data are sparse, and this paper does not pretend to

tread in territory where the roadsigns are few. What we have here,
instead, are hypotheses grounded in data internal to the testing
process, that seem to make sense, but that should be put to the test of
statistical analysis by others who are bettcr qualified to do so and who
have access to the primary data.

My general conclusion may sound like a begging of the question: we need
that research, and with particular sttention to two phenomena that have
been l:rcpcod-in this analysis: :

The-first of these covers the thre: periods of rate and direction of
change in the scores, along with explanations for the "turning points,"
explanations related principally to matters of test content, content
weighting, administration lnd score reporting. This phenomenon has
nothing to-do vith the test-taking population. B C

The second covers change in the test-taking population in terms of the
undergraduate major and academic experience of test-takers, in
combination with controls for ability based on SAT or ACT scores. 'Of
all the factors that influence performance on these examinations, these
appear to be the most persuasive., None of the other variables we

examined--numbers of test-takers, age, race,;gender, citizenship, native -
language--geems to mean as such until it is combined with undergraduate -

major; and controls for ability at the point of college entrance seenm
very important to our understanding of the impact of college major on
student performance. There are, of course, statistical techniques for
exploring these hypotheses, and I urge the very capable research
personnel at the testing services to follow: through. using as much of
the primary data as they can clean up. :

But there is a great challenge in designing the research on the impact
of undergraduate major: it has to fit the context of those three periods
of change. For example, if we isolate the period of sharply declining
test scores (1964-1970". we may find that undergraduate major has far
less of a correlation with performance than demographic variables. The

‘results may be completely different within the more recent period

(1976-1982) of relative stability/modest decline in test scores.

It is this more recent period of relative stability/modest decline for
which we have considerable data on the test-taking population, and is

perhaps as good as any period to begin monitoring the future. But for
us to monitor well, we need better information and cleaner data.

- 18. A Message to the Testing Services: Gathering Consistent Data

Throughout this exploration, we have been frustrated by data that has
been either inconsistently gathered or inconsistently reported. At the
outset, I pointed out that the testing services have five
constituencies, but that they serve only one when they report data. It
does no vionlation to the basic responsibilities of the testing services
to their primary clients if they also gather snd report much more
accurate and consistent data for use by the others.
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“There are at least two more compelling reasons for the principal clients
of the testing services to be more "public-spirited” in this matter, and
to go to the additional effort and expense that the gathering and
accurate reporting of more detailed data entails. .
o To mitigate the effects of the mis-use of teats. As previously"

pointed out, the lay public sné policy makers--let alone higher

education administrators--are going to use test scores in highly

symbolic ways and will make academic judgments and develop

academic policies on the basis of their perceptions. ‘They will

také all of thesc actions whether we like it or not.  But the

nature of their perceptions and judgments will result in gross

nisuse of the scorés if the data are inconsistent and incomplete. —

o To stimulate improveument in higher education. That is, 1if the
testing programs can gather data that will help faculty and
‘administrators think more carefully about the faciors that
influence studeut academic achievement and growtn and about the
most appropriate and productive ways of assessing that achieve~
nent and growth, evcryone benefits.

But_the first task is one for the hiltoriano. My experience with the
LSAT data indicates that it is possible to go back into the existing
files. and clean them in ways so that information can be reported:

(a) only for those who .actually took a particular test in a given
testing year (and for those who took it more than once, to
report only the most recent score within that year); end

.(b) for the same universe of test-takers on each variable.

In this way, the testing services could reconstruct their public
statistical histories to reflect the performance of real people who took
the examinations, and could provide at least a uodicun of consistency
for future analyses. :

But cleaning up past data is not as important as providing full and
accurate data for the future. The existing information is extemsive,
but in,many ways intractable. The suggestions offered below are de-
signed for the public statistical histories that.will be analyzed at the
turn of the next century.

The first group of suggestions concerns the adminiltrition of
information:

¢

1) The administrators of the GREs, GMATs, LSATs, and MCATs
should require that all students £ill 6ut their respective
background information ¢ questionnaires as a condition of

taking the examination.

By "all" students, I mean all: pre-registrants, walk-ins, Monday
test-takers, etc. And at all administrations: domestic, foreign
and special. We cannot afford to work with incomplete data.
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e know that some students are always suspicious of questionnaires
and their potential uses (and abuses), and that some will always
resist-~even if we protect their anonymity and sign a statement of
- assurance that the information will be used only for research I
purposed. But we should insist. 4

Now I admit that this ia a very hard lice. and one that might prove.

counterproductive. We have.a choice between honest and complete
data from an incomplete sample or frivolous and contaminated data
from a complete aanple. I am an optimist, and prefer to take the
+ risk. Besides, we're collecting contaminated data now (e.g.
self-reported grades), and dcn't seem to be too worried asbout it.

2) No irregularities should be included in any data base drawn
from the teets and/or background queationnairee.

If a student cancels a test score within five days of an
‘examination (as allowed), the background questionnaire should be

- cancelled as well. If a pre-registrant fails to show up for a
particular test administration, the background questionnaire should
not be included in the data files. And if a student walks out of
an examination and capitulates on the spot, the background
information collected by questionnaire should likewise not be °
included. ' Unfortunately, all these irregulavities (and others)
turn up in the existing data; and the irregularities do no great
service even to the primary c1ients of that data.

The second group of suggestions concerns the content of the information
gathered and reported. The idea is to anticipate interpretive issues
and demographic trends, nnt to wait until they appear and then be caught
in uncomfortable webs of speculation.

_ 3) All four examination programs should ask the same questions
in the same way about citizenship. native language, and

country in which the examinee's baccalaureate institution is

located.

Questions about citizenship should distinguish between resident and
non-resident status. Questions about language should determine not
only native language, but also primary language of the examinee's -
parents (this is particularly important for U.S. minorities), and

' the language of instruction in_the schools and colleges attended.
For non-resident aliens, it may also be helpful to understand what
kind of postsecondary institution they attended (technical
institute, regional univeraity. national university, agricultural
college, etc.)

4) All four examination programs should ask the same questions
in the same way about the type and characteristics of under-
graduate institutions attended by U.S. citizens and resident
aliens who graduated (or expect to graduate) from U.S.
colleges.

In his study of institutional diversity in higher education, °
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_Robert Birnbaum provides some options for institutional
classification that may be more helpful than the old Carnegie
typology (or even its latest refined edition). (29) The '
information one could garner by asking these questions is important
in light of the changing enrollment mix in American higher - '
education. Our interpretation of test performance by undergraduate
major, for example, would have been enhanced by empirical evidence
of where the examinees received their baccalaureate degrees (at
least by institutional type).

5) All four examination programs should ask the same questions

it the same way concerning the work experience of examinees.

Only the GMATs ask any question about work experience; and confine
that question to the simple notion of extent. In considering
performance on tests of general learned abilities, however, it may
be beneficial to know more about the type of job(s), setting(s) and

responsibilities. At present, approximately 20X of the test-taking ‘

population (exclusive of those who take the MCATs) is over the age

- of 30. That percentage is bound to increase, and intervening
variables will become even more important to the analysis of .

trends. ' - . : '

6) The four examination programs should jointly develop and
. adopt a comprehensive list of undergraduate majors for use on
their background information questionnaires.

The GRE list, with the addition of discriminations among Business
fields (Accounting, Finance, Marketing, Management, etc.), and :
trimmed of some existing discriminations that may be a bit too fine
(e.g. Social Psychology, Parasitology, Slavic Studies) would
probably do the job. When reporting, data on mean scores, Standard
Deviations, and candidate volume should be ligted by both
individual major and aggregate field (e.g. Prench/ Modern
Languages; Finance/Business Administration; Zoology/Biosciences).
If this information is important now, it may become more important
in the future if our colleges sither consolidate programs or move
toward further proliferation. :

7) All four examination programs should add a question to their.
background information questionnaires that will help deter-
mine why an individual is taking a particular examination.

The commentaries on test score asnalyses frequently include state-

ments such as, "students take these examinations for many different

reasons." But as long as we fail to ask the question, those
statenents are wholly speculative. Among the options are graduate
school admissions requirements (or recommendations), self-
assessment, participation in local program evaluations at colleges,
requirements for the undergraduate degree, requirements in graduate
school programs, requests of employers, student perceptions of the
labor market etc. 1 am sure that the examination programs can come
up with a productive question here.
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8) All four examination programs should refine their defini-

tions of "age" in reporting data in order to provide accurate

information on the educafional careers of examinees.

Here 1 am indebted to Nancy W. Burton of ETS who, in an internal
proposal to restructure existing data on the GREs, pointed to the
critical distinction between age at testing and age at
baccnlaureate. (30) To those two points we should add "age at
graduate degree" for those who already hold graduate degrees.

*~—?-—The-thtrdfs!t—of‘iﬁgﬁéifions concerns longitudinal research on academic

performance and the impact of schooling in the United States. Ideally,
we should key off the High School and Beyond sample (Class of 1980) for
which college transcripts are currently being coded. The sample has

" been drawn, and the base-line data are there (including high school

transcripts, SAT/ACT scores, and other performance data). The analysis

-of college transcripts in fine detail (31) will be one of the most

important breakthroughs in our understanding of the college curriculum

as _experienced by students, and will better enable us to assess
performance on one or more of the major examinations used in graduate -

and professional school admissions. How much of the original HSB sample

will remain by the time we get to the examinees is almost beside the
point if the intent is to establish a true longitudinal study with
standardized performance measures; but to insure a robust sample, we ,
could supplement High School and Beyond with a college cohort selected
primarily to reflect the distribution of undergraduate majors 1n

different types of institutions.

Better still would be a parallel undertaking. It is possible to
identify a sample test-taking population at the point of matriculation
in college (not high school graduation), which could be traced through
various undergraduate experiences (academic and otherwise), employment
and family life, performance on these examinations and performance in
graduate or professional school. A convincing sample of test-takers
(one which reflects the demographic, ability, and enrollment-mix
characteristics of all entering college freshmen, full- and part-time,
and in all types of institutions) would allow us to control for all
those intervening or unknown variables to which we currently turn as

blind excuses for trends that .we cannot seem to explain otherwise. Since

we would be able to ask our experimental group to sit for a number of

examinations, we would also be able to test the validity of grouping the

GRE/General examinations, GMAT and LSAT together as tests of “general

-learned ability"

19. A Message to the Commentators: a Ples Against Excuses

Any observer of discussions of test scores over the past two decades
cannot help but noticing a very strange phenomenon. . Whenever it is
apparent that scores on standardized tests have declined, the testing
services, examination governing boards, college administrators and
(sometimes) the media rush to out-do each other with explanations so

intense and abstruse that they appear as excuses. Whenever scores rise,

however, no such explanations are offered.

The products and jérvices of the testing industry may not be ideal, but
are of generally high quality. Certainly we have been flooded with
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enough studies of reliability and validity to convince us that the
products and services are worth what we pay for them. Paradoxically,
our excuse-mongering for performance casts unnecessary doubts on the
quality of the tests. Whenever the testing services, governing boards,
deans, admission officers, etc. engage in excuse-mongering, they seem to
be saying, "Don't take the product seriously!" What strange behavior!

An analogy from the business world may be appropriate. The behavior of
the groups that control and operate the tests is like that of a CEO who
has to report a quarterly loss to stockholders, and starts reciting
arcane accounting jargon about write-cffs and deferred maintenance, let
alone less arcane observations about strikes or energy costs or special
RéD investments. Yet if that same CEO presents a quarterly report
evidencing an outstanding gain in net earnings, it is often left to

- individual stockholders (let alone securities analysts or SEC investi-
gators) to determine how much of the gain was caused by extraordinary
items or unusual circumstances. None of these explanations (offered or
hidden) have anything to do with the quality of the basic products or
services sold by the company, nor do they have much to do with operating
income. -

If the test scores decline, we blame everything but the quality of

student learnirg. If the scores go up, any commentary is complimentary

to schoolc. roileges, and students. This contradictory behavior does no

great service to students-~let alone anyone else associated with the 8
education cnterprise. In the course of this paper, we found that a :
number of the standard nostrums used in the excuse provess do mot have

"face validity" (or, at tht leaet, found ro evidence o suggest their .

validity). But we also pointed out that it is important to understand

why performance on these measures changes over time.

It appears that what many commentators fear-~and why they are defensive
concerning declining scorec-~is misuse of test results. This is a just
- fear, and I share it. But ii is not an excuse for excuses. As the
British philosopher, J. L. Austin, hac obscrved, an excuse involves a
situation "where someone is said to have done somerhing which is bad,
wrong, inept, unwelcome, or . . . untoward. Thereupon he or someone on
his behalf will try to defend his conduct or get him out of it." (32)
This situation, normally a province of ethics and/or the law, is -
somewhat out of place in the realm of academic performance. And
"explanations" for "inept" behavior which often are used in the realm of
academic performance are dominated by conditions, exemptions and
qualifications that sound too much like excuses (at least in their
linguistic properties). The problem is that we use these "explanations"
as 1f they were statements of cause--which they are not.

Instead of excuses, the justified fear of misuse of test results should
be a spur to the search for the factors within our control that are most
likely to influence student learning. An explanation of test scores
that focuses on something other than teaching, curriculum and learning
is an excuse that will distract the energies and efforts of those who
moke educational policy, and will probably turn those energies and
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"efforts avay from the forces that make & real difference in the

professional lives of college faculty and the loarning of college
students.

So I conclude with a plea for both candor and focus: the scores and
trends do not explain everything in the world of higher education. None
of them help us measure the development of leadership, artistic talent,
organizational skills, and personal values, for example, that we expect
colleges to advance in different students and upon which the national , .
culture and polity depend. At the same time, the measures are proven o
ones, and the results are important indicators of student learning. As
Alexander Astin remarked in discussing a draft of this paper, the

remarkably simple but sensible notion that "you learn what you study"

seems to escape people when they talk about test scores. I hope it is

an equally simple but sensible notion to propose that if we use these

indicators to raise the level of discussion about the college

curriculum, we will increase their role in the learning and development’

process. In this way, the examinations can become formative tools as

wvell as summative measures. Let us not turn our attention away from that
challenge, for student learning is the bottom line of our business.
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fABi.E A: MEAN SCORES, STANDARD DEVIATIONS, AND NUMBER OF TEST TAKERS, 1964-1982
A : 1 '

i N .
Taat Tisla ) 1964-65 1965°66 1966-67 1967-68 1968-69 136370 1970-71 197172 1972-73 1973-7 1970-75 1375-76 1976-77 1977-78 1978-79 1978-80 1980-81 {981-82
GHAT Mean WA MBS ABG-  ABS  C AB1  AJN  AS6  A62 K65 N63  A61  N63  A62  M6s  hes uz vy m

$.0. M.A. 9% 98 99 103 103 105 106 105 107 108 107 107 108 - 108

" N.A. 40,153 A3,652 57,567 67,267 82,031 85,08 81,552 9o.|oo 101,296 123,261 125,M5 139,363 159,039 167 .92) zos.m m.gu ,ﬂoo.cn oo
CUSAT  Mear 510 ' S11 S14 516 516 518 -~519 521 522 527 520 §30% - 533¢ 5204 6% {

$.0. WA, WA, NA. . NA. 102 102 103 102 104 104 105 109* 107  110* ?37* ?33: ??3-‘! ﬁg

. 39,162 AN, 776 46,752 '09.097 59,446 76,315 104,408 119,391 120,198 130,726 127,908 117,618+117,468+111,555¢ 98,307+ 9k, 8564100, 793+ 99, 9280 - -

MCAT/Read . Heal 7.98 8,00 7.9 72.7% 7.%

o 971, 1 calendar yesr basis. . . 7.9%

$.0, TS NCAT vas changed in both format énd scels 1n'1977. maparting 1e on o yorr DTS 2@ 240 228 253 2.2 2.8
L) W, 19,705 22,208 20g339 26,000 33,869 43,328 51,696 54,835 58,218 57,522 33,599 56,57 51,791 48,075 49,646 49,203 47,597

$.0. The NCAT was changed in both format and scale in 1977, Reporting is ™ 8 calendar year 8 2.5¢ 253 3.3 2.52 2.6 2.47

GAE/Ver Mean S 520 ‘ SI9 520 515 503 . A97  h9h  Ag?  As2 A9 As2 & My A VI
. $.0. 124 128 12§ 124 124 123 12§ 126 128 126 128 37 lgg 120 l;: l;l lﬁ ::g ]
. N 935792123,966 151,134 182,432 206,113 265,359 293,600 293,506 290,100 301,070 298,335 299,292 287,715 206,383 282,482 272,281 262,855 £56,381

CGME/Quen  Mesn 533 520 528 527 s 516 512 S8  s12  S09  S0B 510 SIA S8 517 S22 s23 53
$0. 137 133 w135 12 132 3k 936 135 137 137 138 139 135 135 136, 136 1Y)

Blology Méen - 617 610 613 61N 613 603 603 606 619 628 623 627 62 6. . 611 6 6
(GIG AI!A) $.0. 117 11§ 114 1" 112 1 114 11§ 110 110 110 112 ll; 113 117 llg [ ll,; :::
N 5.223 ‘.597 7,831 9,467 10,032 12.335 13,844 13,951 ll.l'ls 17,280 19,351 20,360 20,845 20,8A2 ll,?!S 16 ‘” 35,002 W.lls - >

llel Mean | L1287 7.9  2.88 03 813 {23
°f’ S.0. A separats Blology tast was nét offersd an the WOAT wittl J9T7. Bepeeting fa by celender year. 107 730 708 0.8 0.0 B2

" ) 56,579 51,791 48,075 49,646 48,203 47,597

. Chemistry Hean AR 618 615 ‘617 613 613 618 62% 630 - 634 629 ‘27 630 624 623 618 6s 616
(GAE AREA) S.D. 18 110 104 lok 104 113 172 124 14 118 105 107 109 . 100 104 108 103 105 ..
3,783 3,919 4,139 A 701° A, 791 S5.A11 5,350 A,833 4,535 A8 4,936 5,058 5,268 5,671 5,733 5022 A9 A8\

Chmistry HMean Co7.82 2.7 .06 2.92 7.9 7.9
(H:AT) S.0. A separats Chemistry test was not offered on the NCAT until 1977. Meporting is by calendar year., ¢, ,.:, 2.30 2.49 2.52 2.48
" 56,579 51,791 48,07 49,648 48,203 47,597

" Flguru for the LSAT from lsﬁils through 1974/5 were taken from date generated by the Educationas! Testlng
‘Service and duplicated on 8 sheet entitled, "'LSAT Score Statistics by Year." The figures for the LSAT from . .
1975/6 through 1981/2 ware derived from data snalysis performed under contract to the National Instltute of
Education by the Law School Admissions Services. As discussed In the' text of this paper, there are significant
di fferences between the two dats sets, and hence It Is difficult to compare pre-1975 dats with post-1975 data..
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Jot tigle  196A-65 1965-66 1966-67 1967-68 1968-69 1969-70 1970-71 157172 1972°73 197370 197075 1975-76 1376-77 1977-78 1978-79 1975-10 1300-81 1981-82

Physics  Mean 023 - 618 624" 624 625 636 6M3 654 657 655 6sh 656 | 652 CAS 650 ¢ <07
(m AREA) s.o. 135 I o A2 .15 1h6  IAS  9ke  3h7 . SM AR M6 NS . 36 107 148
uoag 3,gu 8,353 0,785 8,368 &,701 4,122 3,670 3,279 3,250 3,138 3,063 3.92'0 3,263 3,302 3,255 3,227 3,322

9

Bodlogy  Meen Pewer then 1,000 Teste 603 =~ 5& 513 57 s 58 sh sh st Sh ST SIS sﬂ s70
(GRE AREA) $.D.  takers, tharefore 104 100 .97 98 92 96 9 . 9h 93 92 95 93 %0 o
T not Included 1,008 3,357 3,510 3,65 1,713 1,887 1,9% 2,152 2,520 2,668 2,89h 2,991 3,077 3.“7 3,339

Neth,  Mesn 651 660 653 , 685 "gs2 M 650 656 661 617 6% 693 ‘6o 62 679 696 - 635 €%
(“ﬁ M) 30. © 182 159 155 154 149 154 163 159 158 159 ° 161 162 157 160 185 160 163 139
' 0323 M972 5,363 6,520 6,532 7,371 7,351 6,428 5,630 5,100 0,555 4,089 3,731 3,736 3,382 3,020 3,109 3,207

Cnginoer  Heon <1 609 603 60} 591 58 587 . SH 593 591 583 594 592 594 $92 590 - 5% 9

$.0. 108 106 104 105 . 103 - 110 115 19 114 21 118 19 115 114 15 16 16 118

.(G’I'g AREA) W 6,587 6,800 7,500 8,614 7,812 9,632 9,186 6,889 6,292 5,793 5,908 5,725 6,080 7,535 0,03 7,747 7,069 7,402

Cconomics Mean 623 613 619 621 ' 616 600 s S8 588 594 596 597 60S 609 601 (7} ] 613 e1¢
(113 AREA) $.0. 127 115 116 118 112 111 108 115 110 i 110 13 13 109 110 106 108 108
! L 2,006 2,796 3,308 3,915 3,920 4,092 A 881 A,600 3,914 3,619 3,MA 3,M3 3,625 3,671 3,684 3,600 3,03 3,481

“Political Weem 353  SWS 537 sav 519 501 A% A9 M2 M A5 A3 Al Al M6A As6 M1 el
Sclence _ S.0. % . 95 .n 9 9 20 % n 85 88 89 n ! 20 4 88 85 _o
(GRE AREA) W 2,720 3,835 AM2 5,100 5,710 G066 6,108 5,867 4,097 AN26 A,108 3,567 3,506 3, M1 3,083 2,792 2,512 2283

soclology Mesn  SAG' 582 S35 53 518 As6 My Ay AN A7 2 57 . AS1 Ao A6 M8 N7 43
(GRE ”EA, S.o. 122 . V19 120 ‘120 115 18 123 126 121 120 122 19 119 13 117 109 109 106
Lot a8 2,931 3,98 AMD 5,895 66N 616k ASB1 A3 3.7 2,056 3,282 2,875 2,617 2,268 1,%7 1,508

e % sw m W owomomoom omowom w o w o B
00 g 633 3,0t .M 11,161 12,732 16,202 17,789 19,613 13,437 19,337 13,100 10,270 17,285 17,270 16,515 15,656 14,802 15,337

Education Mesn ~ 481 A 476 i70 877 h62 5?7 ah6 459 A52 A5S ASh A53 452 L1]) L) kS5 436

(GRE AREA) S.0. 86 87 . 9 8h 88 92 95 93 9% 93 93 93 9 89 90 %0 o
) ‘6,808 9,426 12,060 15.066 17,268 23,518 27,h29 25,386 19,870 17,205 15,457 13,180 12,288 12,310 10,827 9,169 7,460 5,798
| l:‘ - . | ™ BE ‘3_" {: e Sane ' 59 H

o "7.-‘7-?; I
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fost Pitle 196465 1965-66 1966+67 1967+68 1968-69 1369+~70 1970-71 1971+72 1972-73 1973:74° 197495 197576 197677 1977278 1978~7%. 197880 198081 19911982

Mistery Mean  S64  S61 557 854 568 535 520 "s27 | sas.  s19'  s13 S1 :S10 S09 505 SO0 s02 %07

(GRe ANEA) 8.D. 0 " - a0 2 82 o 83 s 8 s g .8 © e 02 90 ” "
. " 4,76 7,07¢ 7,923 9,213 9,599 11,519 11,026 9,506 7,27 6,232 3,9 4,623 4,276 3,0 3,043 3,23 2,738 2,488

‘

titereture foan - - 3591 s00 582 s72 569 536 S46 Sed4 848 S47 sS4 $3%: s32 . 8% s2s s21 s20 521
in Bnglieh 8.D. 9 94 9 91 ®o 9 91 9% % 9 100 101 101 102 108 Lid 200 100
(GRE AREA) W 6,333 6,845 10,390 12,511 13,477 15,016 14,333 12,010 10,909 9,821 8,351 * 7,035 &,948 6,420 5,940 5,557 4,923 4,088

French s 369 sT 862 663 s S0 539 53 s31 1527 822 sie - 818 s14 307 Pewer thaa 1,000
' (GRS AREA) 8.D. % 92 2 L k) % 9 9 s e 9 .9 | I ) 90  cakers, themefore
n 1,102 1,338 1,850 2,217 2,486 2,431 2,497 2,038 1,7 /1.602 1,433 1,169 1,029 994 1,028 mot included.

msic: Nesn ot Pover s19 s17 s11 "l 481 W st e LT ] ] 492 %02 _ 4% %00 o

(GRZ AMIA) 8.D. Offered - then 103 100 9 99 98 100 95 ; 95 .. 91 .95 s .97 ,® M 9N 0
n 1,000 1,207 1,550 1,856 2,479 2,640 2,681 2,670/ 2,783 2,831 2,865 3,339 3,397 3,49 3,15 2,7%% 1,934
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\ | TABLE B
Selected Backgrouhd Data on GRE, LSAT, GMAT, and MCAT Test Takers, 1975-1982

(A11 figures are rounded percentages of the Universe used)

\
\
. \

i

Universe 2 3 2 41 3 |1 3 42 3 2 3,2 3 2 32 3 2 3|2 3 2 3 3 2 3
{see

o gyrq“,- code . lEnglish : * fAttend 2+Yrs
ot 7 r bedow): Non-U.S. |as a _ _ Graduate Work Coll,
19-24 AGE | Citizen {[Second FEMALE WHITE BLACK HISPANIC School  Exper. Grad.

éRE LSAT. GMAT* |GRE GMAT GRE GMAT (GRE LSAT GMAT MCAT | GRE LSAT GMAT MCAT | GRE LSAT GMAT MCAT {GRE LSAT GMAT MCAT | GRE LSAT GMAT MCAT

1975-197¢ 6l 63 MA 8 NA |6 NA | NA 29 NA 27 [B7 ** NA NA |7 * NA NA |2 *+ NA NA (22 11 NA 28

1976-1977 60 62 NA 8 NA |6 NA | NA 32 NA 27 |87 ** NA 80 7 ** N 9 3 ** NA 5 |23 12 M %
1977-1978 &7 r62 52 9 20 |6 19 | NA 34 30 10 [8 ** 82 82 7 e 6 8 3 = 1] 4 J20 12 50 KK
1978-1979 55° gl 53 10 21 ({8 19 (55 35 34 32 (86 ** 82 81 7 * 6 8 3 = 1 6 (21 13 50 3
1979-1980 53 58 52 11 21 |8 20 |56 37 36 34 |86 83 82 80 |7 7 6 8 3 4 1 6 [22 15 652 n
1980-1981 52 57 51 12 20 (9 20 |57 39 37 36 |86 84 82 79 |7 6 8 $ 4 1 8 (22 15 53 k) |

7 6 8 3 1 7 123 14 50 3

1981-1982 52 57 4+ 13 21 110 21 57 39 38 3 18 84 83 78

Universe
#1 = A1l first time test takers only
#2 = A1l U.S. Citizens only
#3 = A1l test takers (percentages based on respondents only)

* 19-25 for the GMAT

++ lmpossible to determine for U.S. Citizens
** The percentage of non-respondents in these years was so high that the residual data should dot be used, Acoording to the LSAS analysis

47.3% of the test-takers did not respond to the question in 1975-6; 40,3% in 1976-7; 42,6% in 1977-8; and 39.2% in 1978-9, The percentage
of non-respondents dropped to virtually zero in 1969-80 when the position of the question on the background information form was bhanged,
i.e. the question became part of the test-registration information as opposed to the information to be proyided to law schools,

€2 - €3
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- TABLE ¢

DEGREE OF CHANGE IN SCORES, 1964-1982 (UNLESS OTHERWISE INDICATED)
| CHANGE_in STANDARD DEVIATION UNITS -

. ¢ .
scale} of | Standard  Standard -,
‘Reported Approximate Deviation Deviation =
_ -~ Scores Number =S.D. in Mean S.D. over
Test ‘Max. Min. Questions  Base Year 18 Years Term
GMAT (1965-82) 800 200 150 ' -.18 -.16 "~ Small decline
LSAT (1968-74)2 800 200 +.06 N.A. No Change
LSAT (1975-82)2 800 200 115 +.21 N.A. Moderate increase -
MCAT (1977-82) 15 1. asd o
Reading 60 '-.09 - N.A. Small decline
Quantitative . 60 -.21 N.A. Moderate decline
Biology 55 +.15 N.A. Small incremase
Chemistry 70 . +,06 N.A. No change
GRE: Verbal 850} 210, . -.49 -.48 - Large decline
Quantitative 845 200 e .00 .00 - No Change
Biology 990 260 210 -.01 -.01 No Change
Chemistry 990 440 150 -.11 -.11 Small decline
Physicsg 990 370 - 100 +18 +.17 Small fncrease
Geology . 910 300 200 -.32 -, 35 Moderate decline
Mathematics 990 420 66 +.30 +.28 Moderate increase
Engineering 990 320 150 -.23 -.22 Moderate decline
Economics 990 400 160 -.07 -.08 No Change
Polit. Sci. 850 250 170 -.96 -1.02 Extreme decline
Psychology 940 270 200 -.26 -.26 Moderate decline -
Sociology - 990 210 200 -.93 -.96 Extreme decline
Education 810 220 200 -.29 -.28 Moderate decline
History 870 330 190 -.70 -.70 Large decline
English Lit. 810 250 230 -.74 -.72 Large decline
French 810 290 190 -.65 -.68 Large decline
Music 820 270 200 -.23 -.25 Moderate decline

NOTES: 1. Scales in use since 1976 (with exceptions as noted) .
2. LSAT data is broken into two periods throughout this paper, corresponding to the
two different data sets upon which we drew. See the discussion in the text. Compu-
tations for the first period use 1968-69 as the base year, as Standard Deviations
for prior years are unavailable.
3. There are 6 sections of the MCATs (we use only 4 here). Some of the questions are
experimental and not counted in scoring; others are scored in more than one section °
4. Average of 7 forms of the GRE General Examination used between 1973 and 1977.
5. The number of questions changed in 1976 with the introduction of the GRE/Analytic.
6. Base year is 1967-8. Prior to then, there wire fewer than 1,000 candidates annually
7 Termi?:l year is 1978-9. Since then, there have been less than 1,000 candidates
annually. ‘
8. Base year is 1966-7. Prior to then, there were fewer than 1,000 candidates annually
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TABLE D

Summary of Test Scors Chauges by Standard Dov;ation Pnits*

' Range
+.40 and above

+,20 to +.39

+.10 to

-009 to

e 10 to

e 20 to

-0‘0 to

-,75 and below

\

De;erigtivc'Tcrl and Tests
Large Increasés: NONE

Moderste Increases:

Mrthematics (Gﬁs Area Tcot) _
LSAT (1975-82) -

e 7/

fzall Increases:

Physics (GRE)
Biology (MCAT Sub-test; 1977-1982)

NO CBANGE:

Chemistry (MCAT Sub-test; 1977~1982)
LSAT (1968-74)

-GRE Quantitative

Biology (GRE)

Economics (GRE)

Small Decline:

Reading (MCAT Sub-test, 1977-1982)
Chenmistry (GRE)
GMAT

Moderate Decline:

MCAT Quantitative (1977-1982)
Engineering (GRE) |

Music (GRE)

Psychology (CGRE)

Education (GRE)

Geoclogy (GRE)

Large Decline:
GRE Verbal
French (GRE)
History (GRE)
English Lit. (GRE)
Extreme Decline:

Sociology
Political Science

#All test-takers, including non-U.S. citizens.

8 e e 1 e s g P S T vy Sk B B S 1 o e el G SRE g e B Pemamiann A R GO m T f b ome o o aaTeeted = Tn orven % ot ! eop ] e

g %) :

+.07
+.04

.00
-001
-.08

e 10
e 11
-016

e 22
e 22
e 25
-026

e 28

-035

-0‘8
-068
e 70
-072

. -096 .
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TABLE D-2 SUMMARY OF TEST SCORE CHANGES BY STANDARD DEVIATION UNITS TABLE D-2
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Table E TURNING POINTS IN GRADUATE RECORD TEST__SCORE TRENDS, 1964-1982 _  Table E
Abbreviations: S ) e '
M = Mean Score A '
S.D. = Standard Devlatlon S /Q
.SDU .= Change in terms of ﬂ
Stand. Dev. Units - S : . a
s from previous , . - R . : S .
Lt reference year I S _ - L .
N = Number of test-takers , . \
' . Yearr  Trend - " ‘ ' . Tred ':mm_ he! Pt - $.0.0
B (] 19¢4/8. _ 1965-69 tm-_n .!!10-117 1__971-_1’2 1972-73 _1973-74 1974-45 1975-76 1976-77 1977-78 1978-1981 _ 1981/2 $.0, Dife,: g.l;g.-
GE/NY N 390 , B . 492 469 a8
50 1 e LT '(1;«1;, ” . Stable R * -
| O Y S | wmw - | o de&k Sl
SRE/Q N . 833 . 508 . N
- 8.0 ¥ Steble 136 S Yo ‘ Up ?3; B k) o;
sw [ £ 1] ('8, ) . ." om
RS Y - 2935k : 256.4 -
. [
Bel. M ' 603 627 L N ol
gﬁ. 1114 Sown - (1};, IR 1;% Stable ll: 1ne 000
N L& : 2.9% | ) 20,4 ‘ '
Chem, N 28 613 ' 624 N : © 616 . 12
s.0. own m ‘ "5 Stable 105 m
S o (.13) o 19 _ . (.16) ()
N e .5 N T . 0%
Mth, N 2] 64 - 693 6% s
ghb’. 152 Gown (13;, ' lgz Up 133 158 2
AR X n . 3R )
. ‘ . ’ Y 647 A
M'QS?D. fa ] . 44 ebbte 145 19
SOU oo ' : .25 (.06) 07
N 4Gk 3.0 R
g, W . 618 587 - 593 2
o s.0. 108 Down .Ns o Stble  qys n
N6 9.2k o 7.5k
l{{:}ls‘! Ay .
v ;6 q . . . _:;? . 69
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" TABLE E, Page 2

¢ fase
_ Year: Tremd
" Telt
1. wee
[ ] 2o th
Pol. M 559
t T1 8 $.0. ’6
su weo
] %
Secle N shé
ology $.0. 122 Down
soU o=e
N 1.6k
> Pgpelh MW 6%6
?‘ ' N B 9, Oown,
SoU - cow
| 5.6k
Gduca- M 481
-tlon s.0. 86 Stable
SW v,
| 6. 2k
History M 564
0, 1] Down
" sou --
" N ) .on
English M 591 y
Lie. s.0. 95 Oown
SOU .-
6. sk

15605 1965-63 1963-70 _1970-7)

(33)
a9k -

10

i;?
(%))
5. 5k
AS9

(.71)
f. 2k

528
92
(.31)
'90“
(171
95
.8)
28.hk

Sk

96
(l~9)
12.8k

\89

Al
b, bk

672
120

.3k

547

.03
9.8k

SUUPTRILLS T TR S me e weee mmopsone g

455

93

.09
15.5k

513

(.63)
5. 3k

L P

bLL, o

Trend

Termin
Year

[

Table E-2

Ave. Pt.

S.0._DIff,

s.0.U,
Change

609
109 - W'

3.7k

1971-72_1972:73 _1973-74 1o7h-75_ 197 15-76_1976-7) lgn-n 1978-81 198172

614
=108’

.05

3.5k

‘ 1

- Down

Down

Stable

Stable

'Stable

Stable

(32)
2.2k

A33

106
(.33) .

1.6k
532

9 -

© 0k
45.2k

%
.01

-2h
9%

s.“

507

78
(.07
2.5k

521
100
(.26)

hok

”

71

(.96)

(.26)

(.28)

(.70)

(.72)
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TABLE €, Page 3

2

1 'Sedlogy 1967/8
"' cgz ot 569
8.0, 1 Appit- 92
SOy aee ceble (.%)
N 1.1k 1.9k
French 1960/5
N 569 Down 539
SVD. 9% 91
SN eae ( . "’
N 1.1k 2.5k
Music 1966/7
' " S18  Wot A8
s.0. 103  Appll- 98
SOy cea cable (.36)
‘N 1.2k , 2.6k

72

505

.28
2,8k

Trend
-76_1976-77_19712-78 1978-1
8
59; Stable
13
2.7k
€07
90
(.35)
1.0k
Stable

£y

- nx“-"‘”ﬂg.;%;

(79

Table E-3

.

Terminal
Year: Ket -
A”. ". s.'lu.
$.0, OIff,

s70 -33
86 94 .
(.12) (.35)
3. bk
a T

 1978/9 =62
19, - ”
term, . (o“)

yesr

Ash -4

90 9%
(.12) . (.25)
2.0k
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on Units), 19A4-1982
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TABLE F - ! | | TABLE F-1

TEST PERFORMANCE BY UNDERGRADUATE MAJOR, 1977-1982

This set of tables demonstrates the percentages by which the mean score of
test-takers who majored as undergraduates in specific fields differed from
the mean scores of all test-takers who indicated their undergraduate major
on the background questionnalres administered by the LSAT, GMAT and
GRE General examinations. ) o

Since the background characteristics (including undergraduate major) of GMAT
test-takers are not available prior to 1977, | can present oniy five (5) recent
years of data in these tables.

The data is presented in two ways: (1) by year (pages F-& to -F-8)and (2) by
major, within general curricular groupings (pages F9 to F 12).

Here is a guide to reading the tables:

The dimensions of the universe of test-takers on which this analysis focuses
are indicated at the top of the page for each year (F-4 to F-8).

Total Test-Takers: LSAT, as reported in the NIE-sponsored analysis, and
used with the permission of the Law School Admissions
Council; _

GMAT, as reported in the comprehensive tables provided
to the author, copyright by the Graduate Management
Admissions Council and used with its permission;

GRE, as reported on a set of tables provided by ETS
and entitled, '""GRE Candidate Volume, Means, and
Standard Deviations,' covering the years, 1964-1983.
The total number of test-takers on these tables
differs from that reported in the annual GRE Summary.

Subject Universe: The objective was to winnow out non-U.S. citizens,
people who had scores reported in a given year but

who did not take the test that particular year, etc,

LSAT: tends to be the full number reported in ''Total
Test-Takers' (the LSAT does not ask a question about
citizenship);

GMAT: those who responded to the background question
on citizenship by indicating that they were U.S. citiznes;

" GRE: all first time test-takers. Mean scores for U.S.
citizens only would be slightly higher on the GRE/V
and slightly lower on the GRE/Q. It is possible to
disaggregate scores for U.S. citizens x first-time
test-takers for three out of the five years reported.

Respondents: The prumber of individuals in the subject universe who
identified their undergraduate major field.
% Repondentis/ sel f-evident. Why the LSAT percentage is significartly
Universe lower than the others is a mystery.
| gt BES
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e . © TABLE F-2

Mean and Standard
Deviatdon: The Mean and Standard Deviation are indicated for

the subject universe only, and thus differ from

the Mean and Standard Deviation for all test-takers.

Analysis by Major. No two of these examinations ask the questlion, ''What
is your undergraduate major?' the same way. However, it was possible to create
30 standard categories, with the criterion that to be included in the analysis,
each undergraduate major category had to account for 0.5% or more of the
respondents. .

Depending on what categories were used on the background questionnaires for

the individual examinations, aggregation was often necessary. For example,

the LSAT lists one category for ''Fine Arts' and another for ''Music.'" The

GMAT uses only "Fine Arts' (and one assumes that @ Music major will check

that box). The GRE reports both for individual majors in the category of

""Fine Arts'' and for. the entire category. To render the data comparable

across the three tests, | aggregated the individual majors employsd on the

LSAT questionnaire, and used the GRE reporting for the entire category of '"Arts.'

Aggregating suchadata for purposes of comparability across the tests was
necessary in the following cases: ‘

LSATs: Fine Arts/Music, Foreign Languages, Other Humanities, Other
Social Sciences, Other Sciences, Engineering, and Other_Business.
s GMATs: None
GREs : Foreign Languages, Other Humanities, Other Social Sciences, and
Other Sciences. '

What specific majors are included in the '"Other' categories? The references
below are to the categories used on the background questionnaires for the
LSATs and GREs:

"Other Humanities'": LSATs: Relidion, Archaeology, Other Humanities
GREs : Religion, Archaeology, Other Humanities,
Comparative Literature, Art History, Linguistics .

"Other Social Sci.'': LSATs: Geography, American Civilization, Other
Social Sciences
GREs : Geography, American Studies, Other Social
Sciences, Communication, International
Relations, Social Psychology, Urban Development

"Other Sciences'' : LSATs: Geology, Astronomy, Other Sciences
GREs : Geology, Astronomy, Other Physical Science,
Applied Mathematics, Statistics, Oceancgraphy

| am sure there will be quarrels with my categories and aggregations here.
And | confess to being uneasy with a few of them. For example, | have
aggregated '"American Civilization' and ''American Studies' majors with the
"Other Social Science' category, even ‘though the test-performance of American
Civ majors Is far superior to that of the other majors in the category. Like-
wise, Music majors tend to outperform other 'Fine Arts'' majors on the examina-
tions, but | nonetheless lumped all Fine Arts majors together to create a cell
; of significant magnitude. Too, some might quarrel with what | have left out.
For example, the GMATs have a category for ''Statistics" (which | Wggregated

Q [ B2
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TABLE F-3

with "Other Scliences' on the GREs). But the N in that category on the GMATs
was consistently so small-that | did not think It was worth aggregating.

= Does not qualify for inciusion because the number of
test-takers with thatnparticular majcr was Iess than

, ABBREVIATIONS: N.Q.
0.5% of the subject universe in that year.

-=~ = Test data do not report separately for the major fleld

indicated.

N.l. = Not indicated for the Subject Universe.

/

b]
-

AARLS L m i v A e 3 A aMMAL o B kb .t TEe B R Aia f et e aBar m

Y S



3] .

Test Performance by Undergraduate Major

Yesar: 1977-1978

" Test

Total Test-Takers
Subject Universe

Respondents

2 Responds./Universe

Mean (Universe)

Stand. Deviation

Maior

English
Philosophy
Arts/Music
Foreign Langs.
Other Humanities
History
Economics
Governnment

Political Science

Psychology .
S8ociology “
Anthropology

Other Social Sci.

Biol/Bioscience
Chenistry
Mathematics
Physics

Other Science
Computer Science
Engineering
Accounting
Finsnce
Marketing
Business Admin.

Management/Ind. Man.

Other Business
Education
Journalienm
Social Work
Spccch

t

LSAT

111,555
111,555
85,422
76.62
538
110

GMAT
169,908
132,385
131,778

99.52

473
103

. Table P-4

IR GRE

286,383
221,745
217,977
98.32

494

K.I.

QUAR

517
K.I1.

2 by vhich Mean for Major is Above (Below)
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(11.1)

(12.3)

5.3
(9.7)
(5.9)

TOT. &

~567,846
465,685
435,177

93.43

402,286

(6.02)
5.4
(7.7)
(3.7)
(2.3)
(5.4)
12.8

(2.1)

(15.3)
(1.5)
(17.0)

- (12.8)

21,873
. 4,255
11,530

8,925

8,839
21,293
17,990

30,460
30,039
> 12,370
2,719
19,753
29,341
7,701
9,511
3,563
7,911
2,907

. 25,277

82,599

34,128
2,852
3,404
3,046
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*Due to founding, pcrcontages for infiividugl majors may not add up to the total

- dndicated.
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Test Performance by Undergraduate Msjor  Table F-5 /
_ , y
© Year: 1978-1979 . e | /
Test . 1saT @i  VER GRE  QUAN  TOT. N
 Total Test-Takers 98,307 187,039 282,482 567,828
Subject Universe 98,307 144,089 218,682 -/ v 461,076 )
Raspondents - 74,343 . 143,354 213,843 . 431,540
% Responds./Universe  75.6% . 99.57 97.8% i 93. 6%
Mean (Universe) 536 §715 . 489 /518
Stand. Deviation 107 104 . 123 131 |
| o *2 of
' 2 by vhich Mean for Major is Above (Below) Respond.
' the Mean for the Universe o
Major | 378,699 88.1%
English &.72 6.92 15.52 (5.62,2, 20,266 4.7%
Arts/Music 0.1 . €(0.2) 2.2 (7.2) 11,154 2.6
ror.i‘n Llﬂgl. 506 ‘06 704 (3.9) 9.232 201
Other Eumanities 6.2 4.6 9.2 (3.5) 8,507 2.0
History 1.9 2.9 10.6 (5.0) - 19,240 4.5
Government 3.2 5.3}
Political Science (1.9) 1.1 4.9 (3.5) 28,532 6.6
Peychology 2.1 (0.2) 4.3 (1.9) 22,779 5.3
Sociology (6.7) (5.3) (3.3) (12.6) 11,089 2.6
Anthropology 6.3 — 6.3 (4.3) 3,304 0.8
Other Social Sci. (0.2) 0.6 (1.2) 4.7) 20,212 4.7
Biol/Bioscience 4.1 2.5 0.6 . 7.8 30,650 7.1
Chemistry ' 7.8 8.4 5.1 21.9 7,930 1.8
Mathematics 12.9 14.1 4.1 29.7 8,353 1.9
Physics N.Q. N.Q. 11.5 34.2 3,294 0.8
Other Science o7 1.3 3.7 16.9 8,479 2.0
~ Computer Science | — 7.4 1.8 26.8 2,969 0.7
Engineering 8.9 9.7 (4.3) 27.0 26,137 6.1
Accounting 4.3 (2.5) .
Finance 3.4 (1.7)
Marketing -— (7.8)
Business Admin. (3.2) —— (9.4) Qa.7) 71,883 16.7
Management/Ind. Man. (2.4) (7.4)
Other Business ' (0.5) (5.5)
Education (6.7) (6.3) (11.2) (14.6) 33,179 7.7
*Due to rounding, perecentages for individual majors may not add up to the total
indicated. | -
- s0




Table F-6
. . Q $
Jear: 1979-1980 -
Tast LSAT GMAT ~ VER . GRE QUAX TOT. N
Total Test-Takers 94,583 209,739 272,281 $76,603
'mjccz Universe 94,583 156,548 210,749 461,880
‘Bespondents 74,365 155,380 207,713 436,918
T Responds./Universe  78.62 - 99.3% 98.32 94.6%
Mean (Universe) 539 473 488 - 516
Stand. Deviation 108 102 123 131
° R | )  *Z of
‘2 by which Mean for Major s Above (Below) Respond, -~
the Mean for the Universe R
Major - 387,766 88.8% '“ﬁ;-
English 4.5% 6.87  15.0% (5.63) 20,405 _ 4.7%
Philosophy © 7.2 10.8  19.5 5.0 3,734 0.9
Arts /Music 0.2 0.0 1.6 (7.4) - 11,397 2.6
Foreign Langs. 4.3 4.2 -10.7 (3.3) 8,114 1.9
History 1.7 4.0 20.5 (5.0) 17,935 4.1
Economics 8.0 6.3 0.8, * 13,0 18,589 ' 4.7
Government 2.4 4.4} ' o
. Political Science (2.8) “ 1.1 3.9 (4.5) . 27,701 - 6.3
- Psychology 0.7 1.1 3.3 (3.1) 27,792 6.4
Sociology (7.2) (4.4) (4.3) -(13.0) 10,790 2.5
Other Social Sci. (1.9) 0.8 0.0 (5 4) 19,946 = 4.6
Biol/Bioscience 3.5 3.0 4.7 9.7. 27,078 6.2
Chemistry 6.7 8.0 2.9 20.5 7,582 1.7
Mathematics 12.6 14.0 3.3 22.6 8,182 1.8
Physics K.Q. N.Q. ‘9,0 32.6 3,429 0.8
Other Science .8 0.8 2.9 17.1 9,353 2.1
Computer Science — 5.5 (1.0) 25.0 3,696 0.8
Engineering 7.8 10.6 (6.6) 27.3 28,763 6.6
Accounting 3.2 .99 : '
Finance 2.3 (0.8) ' : »
Marketing — (7.6) °
Business Admin. (4.6) - (= (10,5) (i.2) 79,088 18.1
Mznagement/Ind. Man. (3.9) (7.8)
Other Business (0.9) (5.1
Bducation (8.0) (6.3) (11.7) (15.1) 33,947 7.8
Journalism 0.6 — - 5.1 (8.3) 2,761 0.6
Social Work (9.5) — (10.0) (18.6) 3,574 0.8
Speech (3 9) — (5.5) (13 0) 2,670 0.6

®Due to rounding, percentl;el for 1ndiv1du.1 majors, uny not add up to the total
indicated. .

51 ‘
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Year: 1960-1981
Test

Total Test-Takers

Subject Universe
Saspondents

4 l.opondc./ﬂnivc:.e_

Mean (Universe)
Stand. Deviation

Major

English
Philosnophy
Arts/Mugic
Foreign Langs.
Other Humanities
History
Economics
Government
Political Science
Psychology
Sociology
Anthropology
Other Social Sci.
Biol/Bioscience
Chemistry
Mathematics
Physics

Other Science
Conputer Science
BRygineering
Accounting
Finsnce
Marketing
Business Admin.

Managemant/Ind. Man

Other Eusiness
Bducation
Journalism
Social Work
Spooch

indicated.

Test Performance by Undergraduate Major

LSAT

100,793
100,793
85,057
84.42
546

110

214,555 7 262,855

156,591 - 203,131

155,030 198,768

99.0% 97.92
478 486
99 122

2 by vhich Mean for Major is Above (Below)

.~
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(4.2)
(3.9)
(1.3)
(8.3)
0.9
(8.5)
(3.1)

6.72 14.6%
11.4 17.9
(008) ‘{"1.4
4.2, 9.5

3.8 8.0
4.0  10.3.
6.9 0.6
4.0

1.0} 4.1
0.8 3.3
(5.2) (3.3)
—— 1‘08
0.2 (0.2)
3.3 4.7

7.9 3.5
13.0 3.1
.Q. 7.8
0.4 3.5
5.0 (0.6)
9.8 (7.6)
(1.7)

(0.4)
(7.7)
- (9.7)
(7.5)
(4.8)
(6.1) (10.7)

— ‘03
— (9.5)
— (6.0)

-_— -

&2

the Mean for the Universe

Table F-7
QUAN T0T. N
578,203
460,515
438,855
95.32 . .
520 T
. 132
42 of
nelgond.
386,592 88.3%
(6. 21) 20,071 4.6%
3.3 ~ 3,915 0.9
(8.3) 11.oos 2.5
(3.3) 7,836 1.8
(408) 8.940 2.0 -
12.7 19,150 4.4
(4.0) 29,164 6.6
(3.7) 27,692 6.3
(13.1) 8,297 1.9
(2.3) 2.334 0.5
8.8 24,654 5.6
20.2 7,433 1.7
27.9 7,525 1.7
31.3 3,441 0.8
16.0 10,222 2.4
24.0 4,244 1.0
26.2 30,405 6.9
(1.0) 82,610 18.8
(15.4) 31,351 7.1
(9.0) 3,088 0.7
(19.2) 3,629 0.8
(l‘o‘) . 2.533 006

- 4Due to rounding, percentages for individual majors -ny not add up to the total

.



Year: 1981-1982

Test

Total tolt-Tnqun

‘Subject Universe
. Sespondents

2 Responds./Universe

Mean (Universe)
Stand. Deviation

<

Major

English
Philosophy
Arts/Music
Foreign Langs.
Other Humanities
History
Economics
Governaent
Politica) Science
Psrchology
Sociology
Anthropology

Other Social Sci..

Biol/Bioscience
Chenistry
Mathenatics
Physics

Other Science
Computer Science
Engineering
Accounting
Fivance
Marksting
Business Adwin.

Management/Iud. Man.

Other Business
Rducation
Journalism
"Social Work
Speech

LSAT

99,928 : 203,304
99,928 | 139,964

85,198 i 138,946
85.3%  99.3%
553 . 482 Y
110 97

¢ .

the Mean

5.62 4.12
8.7 11.0
(0.5) (1.2)
5.7 3.3
4.7 1.8
2.9 4.6
9.6 7.3
3.3 4.6}
(1.6) 0.6
0.9 0.8
(7.0) (5.0)
. ‘oo heaman
4.0 3.3
7.6 7.5
12.8 13.3
ﬂ.Q. quo
2.8 6.8
——— 5.&
8.0 10.0
3.4 (1.5)
3.4 (0.8)
(‘05) ———
(5.4) (7.7)
(0.9) (5.0)
(8.7) (4.2)
mor;. o
€10.1) ~—
2.3 -

GRE

256,381

180,798

© 174,624

99,62

482 '
\ 123 |

\

for the Universe
3

A
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pn gt
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e
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[ ]

o~ s gy
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L 4 b

L]

\lu-h'?\hihﬂ

NN
®
o’

(9.1)

(10.4)
5.7

(9.1)

"(6.0)

QUAN

525
134

5]

X by which Mean for ﬁ;]or is_Above (Below)

(5.72)
4.6
(8.4)
(5.0)
(5.5)
12.4

(5.0)

(4.0)
(15.0)
£1.7)
- (7:2)
i 8.0
18.3
26.3
29.5
14.5
22.9
25.1

(2.3)

(15.8)
(8.)
(20.8)
(14,3)

TOT. N

558,613

" 420,690

398,768
. 94.8%

/

353,680
17,757

3,410 -

9,670

7,068 -

8,341
15,123
17,562

27,337
24,885

8,693

1,863
20,048
22,820

6,867

6,564

3,183

9,154

5,035
29,718

77,679

22,978
2,767
2,999
2,159

%% of '
Respond.

&~
N

e © @ o © o o o o o
WMWWORNRSNSYNOWmMNNDNDY H OO SH O

NENO=EUULONSOS SLWH=NOSS

19.5

*Due to rounding, percentages for individual majors may not add up to tbe total

&3

indicated.
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. ' Ceneral Area: Humanities

Table indicates the parcentage by which the Mean for the major is above
(below) the Mean for the universe. R

Major & Test 1977-78 . 1978-79 1979-80 1980-81  1981-82
English: '
- LSAT . 5.4 4.7% 4.5 °  5.1% 5.6%
’ ‘MT . 608 609 608 6.7 401
GRE/Varbal 14.4 15.5 15.0 14.6 14.5
GRE/Quant. (6.0) “(5.6) (5.6) (6.2) (5.7)
% of Respondents: 5.02 . 4.7% 4.7% 4.6% 4.4%

Philosophy:

LSAT 8.92 8.62 7.2% 8.8% 8.7%
GMAT 11.2 9.9 .10, & 11.4 11.0
GRE/Verbal 18.4 19.4 19.5 17.9 17.6
GRE/Quant. © 5.4 5.2 5.0 3.3 4.6

%2 of Respondents: 1.0% 0.92 0.92 0.92 0.92

< . Foreign Languages:

LSAT 5.02 5.62 4.3% 4.7% 5.7% *
GMAT 4.0 4.6 4.2 4,1 3.3
GRE/Verbll 10.5 706 ’ 10.7 905 709
GRE/Quant. (3.7) (3.9) (3.3) (3.3) (4.2)

% of Respondents: 2.1% 2.12 °  1.9% . 1.82 1.82

History: ,

LSAT 2.2% 1,92 1.7 2,92 2,92
G!AT . : 306 209 ‘.0 6.0 406
GRE/Verbal ~ . 8.9 10.6 10.5 10.3 10.8
GRE/Quant. (5.4) (5.0) (5.0) (5.6) (5.5)

2 of Respondents: 4.9% 4.52 4.12 4,02 3.82

Other Bumanities:

GMAT 4. 4.6 4.2 3.7 1.8
GRE/Verbal 9.4 9.2 9.2 8.0 7.3
GRE/Quant. (2.3) (3.5) (5.0) (4.8) (5.0)

% 3f Respondents: 2.0% 2.02 ‘2,08 Y 2,02 2.1 .

k]
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General Area: Social Sciences

Table indicates the percentage by which the Hban for the major 15 above
(below) the Msan for the universe. ,

Major & Test 1977-78 1978-79 -1979-80 1980-81  1981-82
Economics: S ! :
LSAT 9.7% 9.52  8.02 . 9.7% . 9.6%
Q(AT Qoa 509 603 6.9 7.3 4
GRE/Verbal 1.8 3.7 0.8 0.6 0.8
GRE/Quant. 12.8 13.6 13.0 12.7 12.4 ,
% of Respondents: 4.12 4.2% 4.3%° 4.4% 4,42 .
Psychology: B '-E?
 LSAT 2.4% 2.1% 0.72 0.2% 0.92 %ﬁgi
GMAT . 0.0 (0.2) 1.1 0.8 0.8 R
'GRE/Verbal 3.8 - 4.3 3.3 3.3 3.1 o
GRE/Quant. (1.7) (1.9) (3.1) (3.7) (4.0) e
% of Respondents: 6.92 5.3% 6.4% 6.32 - - 6.2%.-
SOciologz: ﬁ
LSAT T (5.80) (6.7%)  (1.2%)  (7.2%)  (7.0%)
GMAT (4.9) (5.3) (4.4) (5.2) (5.0) .

GRE/Verbal (3.8) (3.3) (4.3) (3.3) (5.0)
GRE/Quant. (12.4) (12.6) (13.0) (13.0) (15.0)

Z of Respondents:  2.8%  2.6%  2.5%  1.9% 2.2
Political Sciencelz
LSAT (.00 (1.9%)  (2.83)  (2.0%)  (1.6%)

GMAT 1.5 1.1 1.1 1.0 0.6
GRE/Verbal 3.8 4.9 3.9 4.1 3.5
GRE/Quant. (4.3) (3.5) (4.5) 4.0)  (5.0)

% .of Respondents?  7.0% 6.6% . 6.3% 6.62 6.9t

Other Social Science:

LSAT 0.2% 0.22)  (1.9%)  (0.9%)  (0.9%)
GMAT 0.8 . 0.6 0.8 0.2 0.3
GRE/Verbal (0.2) (1.2) 0.0 €0.2) (0.4)
GRE/Quant. (5.0) .,  (4.7) (5.4) {6.2) (7.2)
2 of Respondents: 4.5% 4.72 “4.08 - 4.7 5.0%

NOTES. 1, Both the LSAT and GMAT dittin'uiah between Political Science

‘and Government. The GRE does mot. The data here-apply only to

Political Science.

2. The percentage represents the total number of respondente
1nd1cat1ng an undergraduate major in either Political Science or -

Government (even though the test data does mot includ Go
on the LSAT lnd GHAI?‘ | ude Covernment Majors

e gy
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est Performance by Undergraduate Major . . " Table F-11

General Area: Science and Mathematics

Table indicates the perceﬁtlge by which the Mean for the major is above
(below) the Mean for the universe. .

- Major & Test ' 1977-78 1978-79 1979-80 1980-81 1981-82

Biol&gz[lio:ci.:

LSAT 4.3% 4.12 3.5 3.92 4.0%
QAT 2.3 2.5 3.0 3.3 3.3
GRE/Verbal - 3.9 0.6 4,7 + ° 4.7 5.4
GRE/Quant. 9.5 7.8 9.7 8.8 8.0,
2 of Respondents: 6.7% 7.1% 6.2% 5.6% 5.7%
Chemistrz:
+ LSAT 8.0% 7.8% 6.7% 8.12 7.6%
GMAT 8.5 8.4 8.0 7.9 7.5
~;GRE/Verbal 3.8 5.1 2.9 3.5 2.1
GRE/Quang. 21.9, 21.9 20.5 | 20,2 18.3
% of Respondents:  1.82  1.82 178 1.7%  L.7%
Mathematics: .
LSAT 13.8% 12,92 12,62 12,72 12.82
GMAT 12.3 14,1 14.0 13.0 13.3
GRE/Verbal 3.0 4.1 3.3 3.1 2.7
GRE/Quant. 29.8 29.7 22,6 27.9 26.3
% of. Respondents: 2.2 1.9% 1.92 - 1.7% 1.62
Engineetingli
" LSAT 8.7% 8.92 7.82 8.3%2 8.0%
GMAT 9.5 9,7 10.6 9.8 10.0
GRE/Verbal (6.5) (4.3) (6.6) . (7.6) {(7.3)
GRE/Quant. 27.3 27.0 27.3 26.2 - 25,1
% of Respondents: 5.6% 6.1% 6.62 6.92 7.52
Other Sciences:
LSAT 5.9% L.7% 2.8% 3.2% 2.8%
GMAT 2.1 1,3 0.8 0.4 0.8
GRE/Yerbal 2.9 3.7 2.9 3.5 3.5
GRE/Quant. 17.4 | 16.9 17.1 16.0 14.°
% of Respondents:  1.8% 2.02 2.1% 2.4% 2.3%

NOTES:*1. One might have placed Engineering in the "Professional"
catagory, but the patterns of test performance Z{or Engineering majors
were closer to those of Science and Math majecrs than to those of other

uvandergraduate professional program majors.
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'qut.Pcrfo;-lncqghy Under.raiuate Haigr . ' Tableée F-12

General Area: Professional -

Table indicates the percentage by which the Hean for the major is above
(below) the Mean for the universe.

Major & Test 1977-78 3318-79 © 1979-80 1980-81  1981-82

Journalism: ' '
LSAT 2,62 2,12 0.6% 0.9%2 0.7
GMAT - —— — ——- -
GRE/Verbal 5.3 7.0 5.1 4.3 5.7
%-ofRespondents: - 0.7% 0.62  0.6% 0.7% 0.7

Social Work:

LSAT (8.72) (7.2} (9.53)  (8.5%) (10.1%)
MT . - ® -wee T —— aanen ,
GRE/Verbal (;S\)‘1 o (9.0) (10.0) (9.5) (9.1)
GRE/Quant. : (15.3) (14.6) . (15.1) (15.4) (15.8)
2 of Respondents: 0.82 0.82 ' 0.87 0.8% 0.8%
Education ' . s p
LSAT (7.12)  (6.73)  (8.0%)  (8.31)  (8.7%)
GRE/Verbal (12.3) (11.2) (11.7) (10.7) (10.4)
GRE/Quant.. (15.3) (14.6) (15.1) (15.4) (15.8)
X of Respondents: 7.82 7.72% 7.82 7.12 2.82
Business | _
LSA.T1 (3.72) (3.22) (4.6%) (472%) (4.5%)
GMAT (7.8) (7.4) (7.8) (7.5) (7.7)
GRE/Verbal? (11.1) (11.2) (11.7) . (9.7) (9.1)
GRE/Quant.? (2.1) 1.7) (1.2) (1.0) (2.3)

%2 of Respondents:?® 19 02 16.7% 18.12 18.8% 19.5%

NOTES 1. The GMAT doel not report a separate category fcr Business

. Adwminstration, rather disaggregates the field into eight (8)

sub-categories. Of these, I have substituted "Management" for "Business

' Administration in this table, and on the groundc that (a) the term 1is

ofcten substituted for "Business Administration" as the title of the
major in American colleges, and (b) sfter Accounting, the number of U.S.
citizens indicating their major on the GHAT 8 higher for Management
than for any of the other sub-categories of Business Aduinistration.

2. The GRE aggregates a11 sub~categories of Bulinels into a single
field (the LSAT does not).

3. The percentage’ rcptcltnto the total number of rospondents
indicating an undetguduatc major in any field of Business covered in
our tablec.
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TABLE F-13

Test Performance by Undergraduate Major, 1977-1982:

24 Majors: Rank by Average Mean Differential
\

N\
\\

2

Rank Lsar! GMAT GRE/V GRE/Q
1. Mathematics Mathematics .Philosophy Physics
2. Economics Philosophy English Mathematics
3 Philosophy.. Engineering Anthropology Engineering
b, Engineering Chemistry History . ©Computer Science
5. Chemistry Economics Foreign Langs. Chemistry
6 Oth.Humanities English Physics Other Science
7 Foreign Langs. Computer Scj.. Oth.Humanities Economics
8. English Fareign Langs. Journalism Biology
9. Anthropology History -+, Polit, Sci.. Philosophy
10, Biology Oth.Humanities Biology . Anthropology
11. Oth. Sciences Biblogy .Psychology \Business
12. History Oth. Sciences Chemistry - Psychology
13. . Psychology Polit. Sci. Other Science Foreign lLangs.
\ 14, Journalism Psychology Mathematics Other Humanities
15. Art & Music Oth. Soc. Sci. Art & Music Polit. Sci.
16. OthsSoc. Sci. Art:s Music Economics Oth. Soc. Sci.
17. 3 Polit. Sci. Sociology Computer Sci. History
18. : Speech Education Oth. Soc. Sci. English
19, Business Business Sociology Art & Music ?
20, - Sociology Engineering Journalism
21. Education r Speech Speech
22. Social Work Socia! Vork Sociology
23. Business Education
. 2k, . . Education Social Work

NOTES: 1. The LSAT does rot report separately for Computer Science majors, and the ¢
number of test-takers with a Physics major was too semall to include in the
tables.

2. THe GMAT does not report separately for Journ2lism, Social Work, Speech,
or Anthropology majors, and the number of test-takers with a Physics major
was too small to include in the tables.
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 TABIE G

ggreontl-lllocntcd to Contént Categories

Respondents'
Current
Gurriculum

CONTENT CATEGORIES

Softvare Systems

COMPUTER SCIENCE

~ Respondentst

Jdeal

eurrigulun

33.1

Respondents’

TABLE ©

Faculty v. Committee of l:alinerl: Perceptions of Test COnteut.v. gpecifications

Item Committee |

Classification Sggcification-

--and Methodology 40.7% 33.0 35
Computer Organizstion
and Logic 20.1 20.7 20.1 20
Thebry 12.2% 17.7% 20.5 20
Computaticnal
Mathematics 15.5% 16.6% 23.4% 20
Special Topics 11.5% 11.9*% 2.7% 5

EDUCATION
Educational Goals 15.9 16.4 17.8* 15
Administration and
Supervision of Schools - 11.1% 12,3% 15.8 15
Curriculum
Development and .
Organization 24 .4% 21.1% 13.6 15
Teaching-Learning 35.4% 32.6% 33.0% 40
Measurement, Evaluation,
and Research ‘ 13.4%* 17.6% 19.9* 15
CHEMISTRY
Analytical Chemistry 22 ,3% 22.5% 15
' - Indicated in
Inorganic Chemistry 20.3* 22.1% Separate 25
Analysis of
Organic Chemistry 30.7 28.2 Each 30
Sub-Discipline

Physical Chewistry 26.6% 27.0% o i 30
Tbiffers from Committee Specifications, p§.05

gource: Philip K. Oltauan, Conten
Examinatione AZ:-unced Teats
ETS: 1982. Tabler.3,.

&

in Chemist

Computer Science and

t Representativeness of the Craduate Record

Education.



TABLE H, Page 1 | | TABLE H-1

4

Domestic versus -Foreign Student Performance: GREs and G'ATs

GRADUATE RECORD EXAMINATIONS GRADUATE MANAGEMENT ADMISSIONS TEST

Pet'Cent,  VERBAL  QUANTITATIVE Per Cent,  VERBAL QUANTITATIVE
tese S pomes? domes? Testo © For." bomesS For." ones’

_ or. mes or. Domes

Year Takers Mean Mean Mean Mean  Takers  Mean Mean  Mean Mean
1972-3  ~—=--- k37 500 512 510  N.A. N.A. N.A.  N.A: N.A.
1973-4 -—— k92 498 509 505 N.A. N.A. N.A. N.AL NGA.
1974-5 ---- . 493 k97 508 507  N.A. NA. N.A. 0 NAAL NA
1975-6 92.5% 492 498 510 507  N.A. N.A. N.A.  N.A. N.A.
1976-7 91.3 h9o 495 515 508  N.A.  N.A. N.A.  N.A. N.A.
1977-8 91.1 b84 k91 518 512 80  18.9 27.8  26.5 27.2 .
1978-9 90.0 476 486 517 508 79 19.6 27.8 26.3 27.0
" 1979-80 89.3 k74 484 522 512 79 20.2 27.8 27.1 26.8
1980-1 88.1 473 483 523 513 80 20.8 28,3 2B.0 26.8
1981-2  86.7 ke 483 533 519 79 2i.0 28.5 28.5 27.2

Notes:

-1,

2.

The percentage of U.S. citizens taking the GREs Is based on responses trom those
test-takers who (a) were either taking the GRE for the first time or who had taken
it previously but prior to the beginning of the testing year In question and

(b) who filled out the background information questionnaire. In 1981-1932, for
example, that universe was )80,798--or 70.5% of the total number of test-takers.

William Turnbull, former President and currently Distinguished Scholar-in-Residence
at ETS, bomputed these mean scores--which are approkimations based on results of
regularly scheduled domestic administrations of the GRE.

The percentage of U.S. citizens taking the GMATs Is based solely on respondents to
the background Information question about country of citizenship. In 1981-82, for
example, some 123 of the GMAT test-takers did not respond to th's question.

Mean scores for non-U.S. citizens taking the GMATs were deten:tned by the author
by disaggregation, l.e. by removing U.S. citizens and non-respondents from the total.

The results are thus approximations.

Mean scores for respondénts Indicating U.S. cvitizenship are clearly identified
in the tables provided to the author courtesy of the Graduate Management Admissions
Councli 1.
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*Chart provided courtesy of the Educational Testing Service

TABLE H, Page 2 GRE Genazal Test Score Trends: mxuam and Excluting the Scores TABLE H-2 -
_ of Foreign Students, 1972-7% through 1981-82* ‘ .
1972-73 _ 1973-74___ 1974-15 973216 _._1976-7) ___1977-78_ _ 197A- J979- ! R|-A2_.
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© TABLE 1 _ o I TABLE 1

Changes In Number of Test Tikgrs Following Inclusion of Looal Mrogram Assessment
Uses of the GRE SUbject Area Tests in the National Administrations in 1969

- 1967-8 to 1968-9 . 1968-9 to lgsg 70 1969-70 to 1570-71
% Change " Direction % Change . Direction & Change Direction -
in N of .of Change in N of -~ . ‘of Change ‘in Nof  of Change
- Test Tosy Takers ' In Mean Score Test-Takers In Mean Score Test-Takers In Mean Sco
“8lology 6.0 Stable 28.5%5  Down 7.4% Stable
Chemistry 0.2 Down 12.9 <% Stable ~ (1.1)° Up
Phys!és (8 9) Stable / 7.6 . Stable (12.3) Up .
Geology 0.8 Down 30.9 Down 9.2 Stable
Mathematics 0.1 -Down 12,8 Down (0.3) Up
- Engineering . (9.3) ~ Down 23.3 Siown 7 (b.6) Stable
Economics 0.2 Down 24.7 Down (0.2) Down
* +Pol. Science 11.9 Down 13.2 Down (5.5) Down
Socliology - 11,0 Down 33.1 Down 12.7 Down
Psychology  14.1 Down 27.3 Down 9.5 Stable
Education 14.6 ~Stable 36.2  Down 16.6 Down
History o, b2 Down 20.0 Down (4.3) Down
Eng. Lit. 7.7 Down  ° 1.4 Down (3.1) Down
French 12,1 Down ’ (2.2) Down 2.7 Down
Music 19.0 Down 33.6 Down 6.4 Down
o

o~

e
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Table J | o ’ | | ‘- _T_a;bl_:g_q_

s ] - o
L

Percentage of (‘ra&uate Departments with Viable Doctoral Programs* in
Se‘lecterﬂe'l(;s that Either Requirgd or Recormended the GRE Area Tests

p \ - Criterfa for Inclusion: - # of Departments :

, " . # of Ph.D.s # of © Included, 1979
Fleld . 9N 1975 1979 : Prior 3 Yrs. or Students  ——— M

, English . ' 74% - 83% 3y a0 35 " 120° \‘\ :
" French 7 1% - -7 5 15 Y T
History . 76 75 7 : 0 . ou n
Economi cs 78 75 69 R [ - | 99

. Political Science 73 n 60 | 10 24 - 93
Sociology 68 . N 62 S 2 e
Psychology 74 80 73 | 15 | 40 164

~ Chemistry 74 78 83 - 0 [ I B LA
Physics ! 85 % 92 B 8 ' 20 125

67

Mathemat1 s 76 69 - . 45 B} - 132

Source: Graduat® Programs and Admissions Manuals: Princeton, N.J.: Educational Testing Service. Ouadrennial
~publication. - :

*Percentages were determined by counting the number of "viable" doctoral programs and determining the number of
those programs that either required or recommended the GRE Subject Area tests. The criteria for "viable"
sre k:x.th:haare a;e no objective measures, and each field has to be looked zt differently on the basis of the

ata in nuals. ) _
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ez X ' . . zamr
U.8. Citizen/Foreign Student Nean Score x Selected Undergraduate Major:
| GMAT Quantitative l_n-iution. 1981-82

U.B. Citizens in-u.s. Citizens
o Mean " ! Mean*
Quantitative Based Diciplines .
Chenistry | 31.32 31.09
Computer Science | 31.34 ‘ 31.47
Engineering | . 34.16 33.47
Mathematics . 4.8 . 34,55
Physics 36.72 , 3488
~- Economics ' 29.64 : 28.32
Accounting | 27.83 . 21.78
Non-Quantitative Disciplines
English 7 ‘ 26.02 27.37
Foreign Languages : 25.74 : 27.37
History ' 26.37 26.03
Psychology - 25.40 , 26.03
Political Science . 25.8) | 25.81
Sociology 23.49 E 24.83
Management 24.58 . 26.60

*Disaggregated, therefore approximate.
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Table L ' - ~ Table L
" ' é

1982 ACT Composite Mean Scores for Entering Freshmen flanning
to Major:in Selected Disclplines*’

Professional/Occupational Flelds Mean

Home Economics 15.9
Community Services (e.g. Social Work) 16.9
industrial & Technical Fields ‘ 16.9
Education - . | 17.8
Agriculture .18.2
N Susiness Flelds o 18k
Health Professions (e.g. Nursing) *19.3
Arch' t.cturg ; o mr T “‘““‘.9-. “ BT T

Engineering | - 21.7

Arts 8§ Sclences Flelds

Soclal Sclences , ‘ 20.6
forelgn Languages : | 20.7
Letters (e.g. English, History) 21.0
Biological Sclences | 2.
Mathematics 23.2
Physical Sclences X | 24.0

% American College Testing Program. College Student Proflles: Norms for the
ACT Assessment. lowa City, lowa: ACT, 1983, pp. 64-83. '
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